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PREFACE. 


The principal part of this book is a republication of the series 
on Water-Closets which appeared in the American Architect and 
Building News during the year 1883. 

The matter has been revised, and the section on tanks and 
supply-valves added. 

All illustrations were engraved from drawings made by the 
author, in a uniform style, specially for this work. 

In book form the author hopes that the matter contained in 
it may be of service to all (and I think there are many such) who 
desire information on this plumbing fixture either from a mechan¬ 
ical, historical, or sanitamj standpoint. The information con¬ 
tained herein has been gleaned from all available sources. 

Glenn Brown. 

607 Louisiana Avenue, 

Washington, D. C., 1884. 
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WATER-CLOSETS 


SECTION I. 


ANCIENT CLOSETS. 



ATER-CLOSETS as conveniences are so necessary, and 
in their proper construction are so important to our com¬ 
fort and health, that I think any research into their 
history will repay us by increasing our knowledge on the subject. 

It will be necessary in the first place to review, cursorily, other 
modes of convenience in countries where, and at times when, water- 
closets properly.speaking were not in use. 

Naturally, we first examine the ruins of Egypt, where existed 
the earliest traces of civilization, for remains of water closets. The 
small private and detached rooms which we find in the remains of 
Egyptian houses were probably used as privies. Ewbank, in his 
work on hydraulics, calls the summer chamber* of Eglon, king of 
Moab, a water-closet. 

If I thought proper to follow the example of Ewbank I would 
call water-closets the private rooms which were in an isolated posi¬ 
tion in one of the halls, being near a door communicating with the 
other chambers. Sir J. Gardner Wilkinson says: “ These rooms 
bear a striking resemblance to the before-mentioned private room 
of Eglon.”t 

That the Greeks! made use of privies in their houses is proved 


* Judges, iii, 20-25 

f Egypt, Sir J. Gardner Wilkinson, Yol. II., page 104. 

t Viollet-le-Duc has given the Egyptians’, Greeks’ and Romans’ privies (la¬ 
trines) in their houses in the Habitations of Man, pages 92-102, 197 and 231. 
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by an old writer* from a passage in Aristophanes (Ecclesinz., verse 
1050). This was about four hundred years before Christ. 

The Romans, if not the first in art, the leaders in all that per¬ 
tained to luxury and comfort, were the first, as far as we can ascer¬ 
tain, to use water-closets. In Rome we find four kinds of recep¬ 
tacles for excreta. Close stools ( lasana ), in which the rich ancients 
sometimes used gold or silver bowls; vases (gastra) which were 
stationed on the roadways; public privies (,cloacina), of which Sir 
William Cell tells us there were one hundred and forty-four in 
Rome; privies ( latrina ), probably for private use. 

From their derivation we would infer the two classes last men¬ 
tioned to be water-closets, cloacina being derived from cloaca , a 
sewer or drain, and latrina being a diminutive of lavatrina , a wash¬ 
bowl or basin. No doubt, as at the present day, the name included 
the room as well as the basin or receptacle contained in the room. 
Pompeii was covered with ashes and lava by an eruption of Mount 
Vesuvius more than eighteen hundred years ago, and among its 
ruins were found the most perfect remains of an ancient water- 
closet. Pompeii being a small town and a province of Rome, I 
would suppose the water-closets to have been more numerous and 
more elaborately ornamented in the capital city. 

In the Pompeiana Sir William Gell,f describing a privy, writes of 
an arched recess about three feet deep discovered in the kitchen of 
one of the ruined dwellings of Pompeii, 
most inconveniently placed, according to 
American ideas (Fig. 1). The wood¬ 
work was gone when discovered, about 
1819, but the marks of the hinges and 
fastenings were still visible. Three or 
four feet to one side were the remains of 
It would appear, according 
to a quotation from Pretonius, that in 
ancient Italy it was considered desirable to 
nave in close proximity the place for the preparation of the food and 

* Mem de /’ Acad-mie lies Sciences Inscriptions nourellement etablie a Troyes tn 
Champagne. A. Troyetset. Paris. 175G. 
t Pompeiana, Sir William Cell, Vol. II.. page 171: illustration, page 151. 



Fig. 1.—Privy in kitchen in brick ovens 
Pompeii. 

a, Niche, b, Ovens. 
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the receptacle for the excreta. The privies in or adjoining the kitchen 
were probably for the women, while others which have been discov¬ 
ered at the back of the house were for the men. These chambers 
were sometimes finished beautifully, having tessellated pavements 
and in some instances windows looking into small interior courts, 
an example which the moderns seem injudiciously prone to follow. 

Fosbroke says, under the head of ancient water-closets,* That 
of the Palace of the Caesars is adorned with marble and mosaick. 
At the back of one is a cistern, the water of which is distributed by 
cocks to the different seats. The pipe and bason of one still re¬ 
mains at Pompeii and is like ours.” (1825 a. d.) 

In a paper read before the Society of Antiquaries in 1775, re¬ 
lating to discoveries in Pompeii, Sir William Hamiltonf says: 
“ Close to the Temple of Isis is a theatre, no more of which has 
been cleared than the scene and corridor which leads to the seats. 
In the corridor was a retiring place for necessary occasions, where 
the pipe to convey the water, and the bason like that of our water- 
closets (1775) still remain, the wood of the seat only having 
mouldered away by time.” 

'l'he above-mentioned remains, seen by Sir William Hamilton, 
conclusively prove the existence of water-closets more than eighteen 
hundred years ago, with basin, water-supply and waste for the 
water, and excreta must necessarily have been carried off by a 
drain of some kind. 

In all descriptions of ancient baths we find a latrina, that near 
the entrance of the ruins of the one in Pompeii, mentioned and 
shown by illustrations, but it is in no case fully described.J 

According to Olympiodorous there were in the Thermae of An¬ 
toninus (about 200 a. d.) sixteen hundred seats of marble with 
holes like a close stool for the convenience of those who attended 
either the baths or the gymnasium. 

F. Tiger,|| in his work on this subject, informs us that the remains 

* Encyclopedia of A ntiquities, Rev. Thomas Dudley Fosbroke. Page 348. 
1865. 

f Archa'oloyia, Yol. IV., page 168. 1777. 

X Encyclopedia Brilanmca, Vol. III., page 435. 

|| “ Fosses d’aissance Latrines Urinoirs el Yidanges F. Liger, Architect. 
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of three privies were found in the ruins of Acteon’s house, 
Pompeii. 

One was situated against the wall on the alley, another under 
the steps, and the third was in the kitchen. The first was the only 
one that received light from the outside. Remains of privies 
[latrines) are still found in Lucretius’s house, placed in a narrow 
closet. 

A drawing by Piranesi represents a water-closet [sterquilinium) 
from the same town. There are three compartments placed in a 
large chamber, one of which has a seat; the other seems intended 
for use after the manner of Orientals (by squatting), while the third 
was evidently used as a urinal. The water is admitted by a pipe 

which runs through 
the wall; thence it 
flows in front of the 
seats through a gutter, 
falling into the urinal 
from a higher level, 
where it turns and 
runs under the closet 
seats, carrying away 
faecal and other ex- 
crementitious matter. 
This was probably a 
cleanly arrangement, 
when we take into 
consideration the fact 
that the Romans 
cleaned off all sedi¬ 
ment or other particles which adhered to the surface with a sponge 
or mop fixed on the end of a stick* (Fig. 2). In the work entitled 



a. Seat for sitting on. b. Place for crouching. 
Urinal, d. Water-pipe. e. Stream running in 
urinal. 


* Mazois’ Pompeia. 

f Inscription found on a wall in a privy in Pompeii .] 
Quaeras censeo, si leges laboras 
Nigri Tornicis etrium poetam 
Qui carbone rudi patrique crita 
Scribit carmina quae legnnt; cacantes. 
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“ Le Case ct i Monumenti ” are mentioned remains of privies which 
were found in the house of Marco Lucretio. In these rooms re¬ 
mains or indications of tiling were found, and obscene figures 
pointedly drawn. Cochin and Belicard, in “ Les Antiquites d’ Hercu¬ 
laneum ,” mention and illustrate several seats with holes which were 
found in the palace of Serapis (1750), Puozzoli (Figs. 3 and 4). 



Public latrines among the Romans had no seats, they being in the 
habit of crouching, after the manner of Orientals. In private 
houses marble seats were usually used; but in some cases the choice 




Roman Seats in Louvre Museum. 


Fig. 6. 


of arrangements was given them, both kinds, with and without 
seats, being placed in the same room. In Constantine’s time 
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(300 a. D.) and probably at an earlier date, seats in the shape of 
chairs, with backs and arms and elaborately carved legs and feet, 
were used for this purpose. A fine example was in the Louvre 
some years ago, which is supposed to have dated back to Con¬ 
stantine’s reign (Figs. 5 and 6). 

Vitruvius, strange to say, does not mention water-closets or 
privies in his description of private houses. Both ancient and 
modern writers seem to avoid the subject. Ewbank states that a 
number of water-closets were erected near the mosques and temples 
in Old Rome, Smyrna, Constantinople, and probably all ancient 
cities. He does not give his authorities for the statement, and it 
would appear as if it were a little overdrawn.* With the decline 
of the Roman empire, water-closets, following her other luxuries 
and comforts, seem to have gone out of date. 

Giving a cursory review of the privies used in the middle ages 
we leave unaccounted for nearly a thousand years, during which 
t ; me there seems to have been no privies used inside houses. The 
castle of Rochester, designed in part by Bishop Gundulph about 
1088, has outlets for privies and sinks similar to the outlets for 
smoke, in the first instance going downward, instead of upward as 
in the case of their chimneys. 

In a paper read by Edward Kingt before the Society of Anti¬ 
quaries (1782 a. d.) in relation to a Saxon 
castle, he says: “In one of the corners is 
a narrow passage to a small closet in the wall, 
which served for a privy, having the usual 
kind of an outlet through a loop.” (Fig. 7). 
Diagonally across from the privy is a similar 
passage and closet supposed to have been a 
well. This tower or castle was undoubtedly 
Saxon, having been given by William the 
Conqueror to William de Peverel and called 
Peake. We learn from Viollet-le-Duc| that 



Fig. 7.—Plan of Castle 
on the Peake. 
h, Privy. i, Well. 

the Castle on the 


* Hydraulics, Thomas Ewbank, pages 261, 562. New edition, 1876. 
f Archceologia, Yol. VI., page 242. 

t Dietionaire d’ Architecture, Xllth an XVIth, siecle, Yol. VI., pages 163-170. 
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castles ( chateaux ) at the commencement of the thirteenth century 
had privies ( latrines) on each floor, constructed so as to avoid the 
inconveniences attached to these necessities. They were generally 
found projecting on corbels, from an angle formed by a buttress 
and the main wall (Figs. 8 and 9), so the faecal matter might be cast 
well out and down the precipice into the 
woods which usually surrounded these 
buildings. 
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Mg. 8.—Elevation. 

Fig. 9. — Plan. 
Thirteenth-Century Privy. 
a, Window, b, Urinal, c. 
Seat, f, Wall, e Buttress. 
d, Door, y, Corbels. 






Fig. 10.—Section. 
Fig. 11.—Plan. 


Fig. 12.—Perspec¬ 
tive Sketch. 


Landsberg Latrine. 

«, Seat, b Window. <•. Hanging T-shaped 
stone, d, Corbels, e, Door. 


He describes one which is corbelled from the wall and buttress 
in the usual way. The seat is concealed and protected from 
missiles by the corbels, and it communicates with the halls and 
stairways by a door. In the same closet there is a urinal with 
drain, and a drip on the outside, and also a window opening into 
the outer air. In the castle of Landsberg on the Lower Rhine, 
which dates from the twelfth century, there is one (Figs. 10, ri and 
12) that differs from the above. The seat is guarded by a rectan¬ 
gular projection from the wall which is supported on corbels. The 
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seat is protected from arrows and other projectiles by a stone 
shaped like a T, which hangs on and below the corbels. In gar¬ 
risoned castles they always had projections reserved for privies, and 

they were separated from 
the main building by small 
passage-ways. There are 
privies of this kind in the 
castle of Chauvigny (Poi¬ 
tou), while the castle of 
Langley, Northumberland, 
England, has them, almost 
monumental in character or 
design. The castle of Mar- 
cousis has an extension de¬ 
voted to latrines,.a set of 
four for each story (Figs. 13 
and 14). There is a pas¬ 
sage-way extending from 
the main building with solid 
stone balustrade to prevent 
people from falling. There 
is a chute or drain from 
each seat leading to a 
double-arched cesspool. 
This part of the building is 
ventilated by a large window 



p above the highest tier of la¬ 
trines. The castle of Pierre - 
fonds was constructed in the 
fourteenth century. It has 
a set of latrines arranged for 
each story in a semi-circular 
projection (Figs. 15, 16, and 

Latrines, Marcousis Castle. *7)* cesspool, as we 

Seat, b. Chute or Drain, r, Entrance will call the place for the 
from Main Building. d, Window. 

/, Cesspool. e, Balustrade. 


receptacle of the excreta, 
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has a door for cleaning out the filth, and a window for ventilation. 
In the centreof this chamber is a large piece of cut stone on which 
a man can stand conveniently while cleaning out the pit. The 
chute or drain leads directly 
from the seats to the cesspool, 
and is carried through the roof 
for the purpose of ventilation ; 
the first instance probably, of a 
soil-pipe being carried through 
the roof. These closets, and it 


Fig. 15.—Plan of Cesspool. 
h, Door, i, Window, g, Stone. 


Fig. 16.—Plan of Principal Story. Fig. 17.—Perspective Sketch. 

Latrine Pierrefonds. 
a, Seats, b. Chute or Drain, e, 

Yent. c, Window, d, Small 
F.ntrance Hall. 

was nearly always the case at this period, as we have mentioned 
before, were separated from the main building by a short hall with 
a door at each end. This idea, in some instances, has been utilized 
in modern times. These closets also have windows and vents in 
each story. 

Sometimes latrines were directly adjoining dungeons with drain 
running to the cesspool (Fig. 18). 

Sight-seers are frequently shown through these latrines, and are 
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informed that the cesspools are dungeons, the agonies which have 
been endured by prisoners in their depths being graphically de¬ 
picted by the guides. 

Curiously enough the first mention we have of a water-closet, 
properly speaking, after the ones used by the Romans, is connected 
with the publication of a poem by Sir John Harrington on the 
“ Metamorphosis of Ajax ” (a close stool 
or commode), published in 1596. This 
poem was occasioned, as Henry Harring¬ 
ton reports, by the author having invented 
a kind of water-closet for his house at 
Kelson.* 

In the East water-closets, or what may 
be called water-closets, seem to have been 
used at an early date. 

Ogilby, in a description of the city of 
Fez, says: “The river Fez subdivides 
into many clear-running channels through 
the streets, serving not only each private 
house, but churches, inns, hospitals, and 
other public places, to their great con¬ 
venience. Round about the mosques are 
one hundred and fifty common places of 
ease, built four-square and divided into 
single stool-rooms, each furnished with a 
cock and marble cistern, which scoureth 
and keepeth all neat and clean, as if these 
places were intended for some sweeter em¬ 
ployment.”! 

Pip is. Tavernier, in his “ Relations to the 

a, Latrine. b, Dungeon. Seraglio,” says: “The places for the 
0 , Chute or Drain. r . , , 

/, Cesspool. easing of nature are on the right hand 

divided into four little rooms, which are 

always kept very clean, and paved with square pieces of white 

* JYugce Antiqnat page xi. 1804. New edition, 
t Ogilby’s Africa, page 188. 1070. 
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marble. The Turks do not sit down as we do when we are in those 
places, but they squat down over the holes, which is not half a foot, 
or a little more, above the ground. The hole is covered with an 
iron plate, which rises and falls by a spring, and turning one way 
or the other, at the falling of the least weight upon it, resumes the 
station it was in before as soon as the ordure has fallen from it. 
I have observed that the Turks and generally all the Moham¬ 
medans do not use paper in such cases, or upon any indecent occa¬ 
sion, and when they go to those kind of places they carry along 
with them a pot of water, to wash themselves withal, and the iron 
plate is also made clean at the same time, and so the hole being 
always covered, and the iron plate always kept clean, there 
can be no ill smell in the place, and that the rather for the small 
current of water that passes under that place carries away all the 
ordure.” 

....“A little gallery which lies to the left hand of the bath, 
leads to places designed for the easing of nature, and every seat 
has a little cock which supplies them with water to wash them¬ 
selves after they are done.” 

Baldwin Latham, quoting from Ewbank, would lead us to sup¬ 
pose the above-mentioned cocks were primarily for the purpose of 
washing the bowl of the closet, if there was one, while it was for 
the purpose of washing the person using the closet. 

We see no mention of water-closets in Europe again until 1770. 
During the intervening period, while art had professedly entered 
into a new life, the useful arts seem to have been ignored. 

In England a close stool or commode, called an ajax, or jakes, 
was generally used. According to Viollet-le-Duc and other writers, 
cleanliness, the first principle of sanitation, was thought of very little 
importance during this period. 

Privies were used in Germany before they were in France. In 
Paris people were allowed to throw their excreta from the windows 
into the street, provided they gave the verbal warning, “ Gare /’ 
eau ” three times. In Edinburgh the same custom prevailed; 
parties walking the streets had necessarily to cry “ Haud your 
han,” for fear of what might befall them. 
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The above practice was forbidden in Paris in 1395, but seems to 
have continued in Edinburgh until 1750. It was during this 
period also, that men walked the streets of Edinburgh carrying 
pails or buckets for the public convenience, and wearing a cloak 
large enough to envelope their customers and apparatus, crying 
“ Wha wants me for a bawbee.” 

The Parisian code of laws, improved in 1513, expressly ordered 
that every house should have a privy, but as late as 1700 a. n. the 
police were instructed to close all houses whose occupants did not 
provide one within a month. 

During the reign of Louis XIV. of France the courtiers found it 
necessary to ease themselves in the halls of the palace of Versailles 
because there were neither privies nor water-closets. Viollet-le- 
Duc tells us that close stools were used in the palace of Versailles 
in the eighteenth century. He also writes of an old lady belong¬ 
ing to the court of Louis the XV. of France, who passed through 
the halls of St. Cloud with him when a young man. The odor of 
an offensive vessel caused her to exclaim with pleasure, “ This 
smell recalls the good old times.” Some of our modern closets 
would have delighted the old lady. 

Privies were not used in Spain until about 1770, and have not 
been used in Warsaw more than fifty years. As late as 1846 we 
find in Berlin “ small closets located on the landings of the stairs, 
which require to be emptied every other night, to the no great 
satisfaction of the olfactory nerves.” 

Aubrey, writing in 1718, describes a water-closet which he had 
seen. He says : “ Here (at Sir Francis Carew’s, Beddington, Sur 

rey) I saw a pretty machine to cleanse an House of Office—viz., 
by a small stream of water no bigger than one’s fingers, which ran 
into an engine made like a bit of a fire shovel which hung upon 
its centre of gravity, so that when it was full a considerable body 
of water fell down with some force and washed away the filth.” 

This must have been very much like the one seen in Fez by 
Ogilby. 

S. S. Hellyer gives a cut of a water-closet taken from Osterly 
House, which he considers a type of the closets used in England 
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one hundred to one hundred and fifty years ago. Describing it he 

says :* “ A niche in a fair-sized room was formed to receive the 

^ marble closet-pan [bowl], and a door 

shutting up close to the seat hid the 

whole arrangement from sight. A lead 

soil-pipe was connected with the outlet- 

plug (plunger) waste of the pan, and 

continued from it to the drain, which 

was brought into the house to receive 
• Fi°“ 19 ° 

«, Bow l. 6. Plunger- « Waste. il - The soil-pipe had no ventilation.” 

d, Overflow. e, Supply. (Fig. 19). 

A. J. Roubo describes a water-closet, 
and also gives several views to illustrate the subject in the great 
French book on joiners’ work (L’Art Menuisier), published in 




Fig. 20.—Plan, or Top View. 
a, Bowl, c, Waste with plunger re¬ 
moved. e, Supply, f. Bidet- 
attachment. d, Overflow. 



Fig. 21.—Longitudinal Section. 
a, c, d, e, f, Same as Fig. 20. b, Plunger. 
g, Seat Cover. 


1770.1 I think these are the earliest illustrations of a water- 
closet extant. (Figs. 20-25). The bowl is cut from a single block 



Fig. 22.—Cross-Section. 
Letters same as above. 



Fig. 23.—Section of Closet. 

I Without bidet-attachment and different ar- 
| rangement of seat. Letters same as Fig. 21. 


of stone, all the inside lines being curves so it will not retain the 
filth as readily, and be easier to clean than if it were in another 


* Sanitary Plumbing. 1882. 

t L'Art Menuisier, page 203, plate 69, Vol. II. 1770. 
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shape. The lead supply-pipe has T-shaped handles and a nozzle 
spread into the form of a fan, which is evidently for the purpose of 
spreading the water over a larger surface of the bowl than would be 
the case if the nozzle was of the same shape as the pipe. The above- 
mentioned closet is one of the simplest forms of plunger-closets, 
and if we are determined to use a 
closet of this class, then the sim¬ 
pler style would be better and 
more cleanly than those which 
have concealed and foul com¬ 
partments in which the plunger 
works, and of which only experts 
have cognizance. In this closet 




i: 




© 
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Fig. 24. 

View of seat showing mitres and 
joints. 


we see a branch from the supply-pipe which could have been used 
only as a bidet-attachment. This has a hinge-joint so it can be 
folded back under the seat when not in use. The wood-work is 
carefully mitred, being tongued and grooved wherever it is advan¬ 
tageous, as is shown 
by the details. A lid 
covers the seat, and is 
made so it will fit as 
nearly air-tight as pos¬ 
sible when it is closed. 
The closet described 
was called “ a closet 
with a plug ” (.Lieux de 
soupapes), and it was 
in use in France a 
long time before it was in England, as the author informs us. 

The first English patent* for a water-closet was issued i^ 1775 
a. d., to Alexander Cummings, a watch-maker in Bond Street. 
This closet has a sliding valve, or slider, ns it is called, between the 
trap and bowl. The title being “ a water-closet upon a new con¬ 
struction,” proves the use, we might say the common use, of 
water-closets during and before this time, but of a different pattern 

* British Patent-Reports, Vol. XIV., No. 1105. 



Fig. 25.—Details of Joiners’ Work. 
a, Cover, b, Seat, d, Bowl (stone), c, Opening 
for plunger and cock handles. 
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from Cummings’s closet. Here we find the first recorded instance 
of a siphon trap being used under and in connection with a water- 
closet, although we have evidence of siphons having been used in 
the time of the Egyptians. Below are quoted a few extracts from 
Cummings’s specifications : “ The advantages of the said water- 

closet depend upon the shape of the pan or bason [bowl], the 
manner of admitting water into it [near the bottom], and on 
having the stink-trap hitherto used for water-closets so constructed 
that its contents shall or may be totally emptied every time the 
closet is used... .The stink-trap hitherto used for water-closets is too 
well known to require a description here; and although it may 

serve effectually to cut off all com¬ 
munication of smell from the drains, 
pipe and cesspool, it becomes in 


Fig. 26.—Cummings’s Closet. Fig. 27. — Prosser’s Closet. 

«, Bowl. b. Slider, or valve. I a. Bowl. 6, Plunger, h. Chamber for ball- 
d. Siphon-trap. | cock. <y, Balls tor cock, e. Supply. 

itself a magazine of fetid matter, which emits an offensive smell 
every time that it is disturbed by using the closet. In this water- 
closet the pipe which carries off the soil and water is recurved 
about twelve or eighteen inches below the pan or bason [bowl] so 
as constantly to retain a quantity of water sufficient to cut off all 
communication of smell from below, and this stagnated water in 
the recurved part of the pipe is totally emptied and succeeded by 
fresh every time the pan or bason is emptied.... The horizontal 
sections are circular, or nearly so.” The mechanism is very clearly 
shown in the drawing which accompanies the specification. If the 
siphon-trap fulfils the the duties specified, and we think it does, 
why complicate matters with the “slider.”? (Fig. 26). 
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The next patent* was issued in 1777 to Samuel Prosser, a 
plumber living in the parish of Martin-in-the-fields, for a plunger- 
closet with a double-ball-cock for shutting off the water when it 
had risen to a certain height in the bowl, and for turning on the 
water-supply when it had fallen below a definite point. Here we 
see, for the first time, the (as we consider it) pernicious practice of 
placing the plunger and ball-cocks in compartments separated from 
the bowl, as far as the sight can penetrate, but connected as far as 
the deposits from the water and filth are concerned. This closet 
is described in the specifications as “ a water-closet upon an en¬ 
tirely new construction, which will always remain free from any 
offensive smell.” We, at the present time, know too Well the folly 



Fig. 28.—Bramali Closet. 

a, Bowl, b , Valve-box. c, Overflow, d, Supply, c, Handle and pull-rod. 

/, Wire to tank. g. Spring, h, Valve-crank'. I, Lever, m, Fan. 

of such claims. Wherever concealed chambers exist connected 
directly with the bowl, there filth and decayed matter will accumu¬ 
late, and will become not only offensive to our olfactory nerves, but 
hurtful to our health. The excreta, in finely-divided particles, in 


* British Patent-Reports , Vol. XV., No. 1160. 
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this and all similar cases, has free access to compartments that can 
never be cleaned without the assistance of an expert mechanic 
(Fig. 27). 

In 1778 Joseph Bramah had a patent* issued to him for a water- 
closet with a valve at the bottom of the bowl, working on a hinge. 
This valve was for the purpose of cutting off all connection with 
the soil-pipe (Figs. 28, 29). It will be seen at a glance, that this 
closet was the forerunner of a large number of inventions, differing 
more or less from the original, of which the parent is certainly equal 



Fig. 29.—Detail of Valve in the Bramah Closet, 
a, Valve. h, Valve-seat. c, Place for crank. d, Hinge. 


to, if not superior to, any of its offspring. All valve-closets with a 
horizontal valve working on a hinge, and the numerous patterns of 
pan-closets, are an outgrowth from the Bramah. The valve works 
in a small chamber not much larger than the pipe. The mechan¬ 
ism is comparatively simple, and it has a simple U-trap as an 
overflow. We also note the flap or fan placed over the supply-pipe 

* British Patent-Reports, Vol. XV., No. 1177. 
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for spreading the water over the bowl. I quote the following from 
the specifications: “In this closet two valves are simultaneously 
acted on by the handle. The one valve is placed under the bottom 
of the basin | bowl], and when closed retains any water that may be 
therein, thus cutting off all smell that may be therein. It moves 
on a horizontal axis, and in such a direction that its surface is the 
more thoroughly washed every time the contents of the basin is 
discharged, both by the water falling upon it whilst opening, and 
by its meeting the water when shutting to again. The other valve 
is placed in the service-box, or the top part of the feed in g-pipe; 
this valve opens and shuts in a similar manner: always meeting the 
natural currrency of the water, when shutting, and falls from it 
when opening, and is not liable at any time to have its motion ob¬ 
structed by the frost, no part of it being immersed in the water. Its 

movement is com¬ 
municated through 
a lead-pipe or tube, 
soldered into the 
part where it acts, 
and is continued 
above the highest 
surface of the water 
in the reservoir.” 
From the drawings 
it would appear that 
the bowls of the last- 
three water-closets 
mentioned were 
made of lead, al¬ 
though there is no 
statement to that ef¬ 
fect in the specifica¬ 
tions. 

Patents were issued to James Grease, 1782; David Riz, 
1783; and Thomas Roundtree, 1789^01- improvements on com¬ 
modes. 



(copy of patent drawing). 

Fig. 30. — Ashley’s Water-Closet. 
a, Bowl, b, Supply to bowl, c, Valve, d, Stink-trap, 
e, Cod-piece. /, Ball-cock, y Supply to cod-piece. 
h, Waste from cod-piece, j, Beam, k, Wire 
to tank. 
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Ill 1792 a patent was issued to John Ashley* for “a New In¬ 
vented Self-Acting Water-Closet (Fig. 30), which constantly keeps 
itself sweet and clean and is upon a more simple construction than 
any heretofore discovered.” This is a valve-closet supplied by a 
tank, the hopper being flushed by pressure on the seat. The speci¬ 
fications say : “ Anyone sitting on the seat presses it down about 

an inch, which presses on the beam, and opens the sucker in the 
upper part of double cistern and lets the water in, and when the 
person rises off the seat the upper sucker closes and opens the 
lower sucker and lets the water down the two pipes; the one 
washes the bason [bowl] while the other fills the cod-piece and 
causes the air-ball to rise, the closer [valve] falls and lets out soil 
and water into said stink-trap, and by means of the small pipe the 
cod-piece is emptied of the water, the ball falls and raises the closer 
[valve], and prevents the effluvia ascending.” 

The common form of stink-trap is used under this closet, as we 
are told by the author, and in 
this way we gain as clear an in¬ 
sight into the form of trap used 
at that time as it is possible to do 
from such an imperfect drawing. 

It was probably something like 
our D-traps. 

A patent! was issued to 
Thomas Binn, carpenter, 1793, 
for a valve water-closet (Fig. 31). 

It is very much like the Bramah 
closet, with the exception of the 
way the levers are arranged in 
connection with a complicated 
tank for the purpose of flushing 
the closet. Binn received a 
patent for an improvement on his closet in 1799. The improve¬ 
ment consisted in joining a bidet-pan to the bowl of the closet. 

* British Patent-Reports, Yol, XXIV., No. 1875. 

t British Patent-Reports, Yols. XXV. and XXXI., Nos. 1937 and 2352. 



m- 

Fig. 31.—Binn’s Closet. 
a, Bowl, b. Valve, c. Supply, d Wires 
to tank, e, Overflow. /. Soil-pipe. 
(j, Lever, worked by seat. 
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William Laws received a patent* in 1796 for an improved water- 
closet. He shows us a receiver and a top view of a valve which 
he calls a pan. He does not claim novelty for either the pan or 
the receiver, so it is possible that there may have been pan-closets 
in use before the Bramah closet was invented, and therefore it may 
be wrong to cast the odium of their parentage upon it. The 



Fig. 33.—Details of Pan. 


Fig. 32.—Law’s Closet. 


a, Bowl, b, Receiver or cesspool, r, Soil- a, Pan-valve, b Axes, c, Ratchet, 
pipe, d, Ratchet, e. Supply. /. Pull-rod. d, Weight. 

y, Wire to tank, m, Catch. 

Laws closet is intended to act on the seat being relieved from 
pressure. The handle is patented in connection with a self-acting 
closet “ to put the self-acting part to rights, and may be found very 
useful at some time.”... .Another accommodation is a lever con¬ 
veniently situated to act by the foot.The weight on the axis 

of the pan turns back to a catch, that holds the pan fast to bear 
the water for the next action of the closet. 

The receiver or cesspool is very much like those used on pan¬ 
closets at the present day. 

French Patent Law began 1791. Between 1794 and 1800 (the 
date which I have assumed as the date for ancient closets to 
merge into modem closets) the French. Government issued one 
patent for a water-closet to De Coeur, January 5, 1796. 

There was no patent issued for water-closets in America until 


British Patent-Reports, Yol. XXVII., No. 2111. 
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1833 and 1835, and those were issues for portable water-closets or 
commodes. 

Reviewing contemporaneous literature we find that water-closets 
before the nineteenth century were not considered a part of the 
plumbers’ work. There is no mention of water-closets in “Art du 
Plombier,” by C. M. de Gardette, an exhaustive work on the sub¬ 
ject (1761-1779), while I find a description of the one described 
above in “ L’Art Menuisier,” by A. J. Roubo. S. S. Hellyer tells 
us that he could find no mention of them in the “ Art of Building,” 
published in London, 1734, or in Campbell’s “Compendious View 
of all the Trades practiced in the cities of London and West¬ 
minster,” published in 1747. 

A point which strikes me as curious is that I do not find men¬ 
tioned or shown among the earliest closets, the simplest form or 
hopper-closet. Was it because hopper-closets were not in use at 
this early date, or because they were considered too simple to put 
on record ? 
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SECTION II. 

MODERN CLOSETS. 

HE subject of water-closets that were in use before the 
year 1800 was reviewed by the author in a paper read 
j before the Sixteenth Annual Convention of the American 
Institute of Architects, printed in tire preceding pages. In the fol¬ 
lowing sections I will treat of the forms or patterns that have been 
used between 1800 and the present time, covering a period which 
has been remarkably prolific in mechanical inventions and con¬ 
trivances. 

It would be neither useful nor profitable to describe all the in¬ 
ventions for which patents have been issued on this device; but 
those Avill receive due attention that have either merit in themselves, 
or have merits or demerits that in the opinion of the author bear 
upon the many patterns of closets now in use. 

Classification. —Water-closets may lie divided into the classes in 
which they naturally fall. This mode of classification was first used 
by Mr. T. M. Clark, in his articles on “ Modern Plumbing,” pub¬ 
lished several years ago. The “ valve-closets ” include all that 
have a valve whose points of contact with the bowl or additions 
thereto form a water-tight joint. The valve keeps a certain quan¬ 
tity of water in the bowl. 

“ Pan-closets” include all that have a dish-shaped basin or pan 
at the bottom of the bowl, The pan forms a water-seal with the 
bowl or a projection therefrom. 

“ Plunger-closets ” include all that have a plug or plunger fitting 
over or into the entrance of the trap or soil-pipe; by this means 
any required amount of water is kept in the bowl. 

Among “ hopper-closets ” I include all that have a simple bowl 
and no mechanical contrivances other than a water-seal to keep the 
sewer-air of the soil, drain or sewer pipes from entering the house. 

Under the head of “ latrines” are classed all rows of closet-bowls 









WATER-CLOSETS. 


29 


which are in reality one receptacle, having one outlet or junction 
with the soil-pipe, and a trap, plunger or valve common to them all. 

There are a small number of water-closets that will deserve no¬ 
tice, which cannot be properly placed under either of the above 
classes. 

Among the early inventions, by far the greater number were for 
valve-closets. It is probable that hopper and pan-closets were in 
use before the invention of valve-closets, while there is positive evi¬ 
dence of the plunger-closet being in existence and use before the 
invention of either the Cummings or Bramah closets. 

VALVE-CLOSETS. 

Valve-closets may be treated of under the head of sliding and 
hinged valves, the latter being by far the most useful and numerous 
type of this class. 

It is sometimes difficult to decide, when the pan is intended to 
fit tightly against the receiver, whether a closet belongs properly to 
the valve or the pan class; so under this head I describe only those 
that have valves properly so called. The object of the valve is to 
intercept any sewer-air or organic germs that may come from the 
traps, soil, drain or sewer-pipes, and at the same time to keep the 
bowl filled with a certain amount of water, about half-filled in most 
cases. The large volume of water deodorizes the faecal matter dis¬ 
charged into it, and at the same time it prevents the bowl from 
becoming soiled. 

In connection with these closets we always find a compartment 
between the bowl and soil-pipe, in which the valve either slides or 
works on its hinge or spindle. This closet must of necessity have 
an overflow. 

In early times these closets were supplied from a special cistern 
placed over and above the closet; now they are supplied either 
from the main supply or from special cisterns. The water-supply 
is generally turned on into the bowl, and at the same time the valve 
of the closet is opened by one and the same lever. The largest 
number of patents are issued for novelty in the manner of combin¬ 
ing these cranks, wires and levers with the luind-pull; in some cases 
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Fig. 34.—Valve and Receiver of Luck¬ 
now’s Closet. 

a, Slide-valve. fe,Hole in valve, c Re¬ 
ceiver. d Overflow, e. Soil-pipe. 

/, Pull-rod connected with hand-pull. 


the inventions are only remarkable for the complication of their 
mechanism, the inventors forgetting that the foundation of their use¬ 
fulness is simplicity. 

Sliding-Valves .—The sliding-valve closets have the first closet 
patented in Great Britain in their class. (See Cummings’closet). 

Lucknow's Closet .—The only patent issued for a valve similar to 
the Cummings’ valve was issued to John Lucknow in the year 1854 

by Great Britain. This closet 
has a sliding-valve, with a cir¬ 
cular hole of the same diameter 
as the soil-pipe in one end. 
When the valve has been drawn 
back as far as possible, the two 
holes coincide, and the waste 
matter in the bowl is precipi¬ 
tated into the soil-pipe. The sliding bar which operates the valve 
is connected with the hand-pull. 

Viney's Closet .—In the year 1824 there was a valve-closet in¬ 
vented in England by James Viney, that was the first of another 
type belonging to this class. The 
valve in this closet might be 
called a sliding gate, that slides 
up and down in a vertical posi¬ 
tion. The valve has grooves or 
guides in which it works. The 
bowl is kept partially full of water 
when the valve is closed. The 
compartment in which the valve 
works is ventilated, and the 

branch from the water-closet has “. Bowl- 6, Supply, c, Outlet to soil- 

pipe. d, Vent to valve-compartment, 
a flap-valve where it enters the «> Overflow. / Valve, g. Rope or chain. 

.. • t , a h, Soil-pipe, i Flushing rim. 

soil-pipe. 1 lie vent and overflow 

pipes run directly through the wall and have their ends open on 
the outside of the building. This closet has a minimum of space 
devoted to the valve-compartment, ha ving a large body of water to 



Fig. 35. 

Viney’s Closet. 
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Fig. 36.—Tyler’s Closet. 

Top view with bowl and part of 
valve-clianiber removed. 


flush the drains and no water-seal trap under it, so it would be an 
excellent closet according to Mr. Norman Shaw’s ideas. A valve 
of this kind and apparent weight would be liable to fail from waste 
matter catching in the grooves, and in this manner preventing the 
gate taking a proper seat. In this 
closet I note, also, the earliest flush¬ 
ing rim that extends around the bowl 
in an annular ring, and has an outlet 
so arranged as to flush and scour all 
parts of the bowl. 

Hanson's Closet .—A patent was 
issued by the United States in 1882, 
to E. Hanson, for a sliding valve 
that is intended to slide across the 
outlet of the closet, retaining its ver¬ 
tical position, similar to the valve on the closet of S. N. Grubb, 
but sliding up and down vertically, instead of horizontally, as in the 

case of the latter. (See 
Fig. 40). 

Tylers Closet .—In 
1829, Hayward Tyler, 
a Quaker, and a brass- 
founder of London, in¬ 
vented a closet with a 
horizontal sliding-valve 
that rotates on a pivot. 
The valve consisted of 
a circular disc with a 
hole in one side of it, 
which had the same di¬ 
ameter as the soil-pipe. 
When the disc is turned 
so that the hole in it 
coincides with the opening in the soil-pipe or trap, the contents of 
the bowl are emptied directly into the soil-pipe. Motion is im¬ 
parted to this valve by a hand-lever connected to a vertical 



Fig. 37. Tyler’s Closet.—Section. 
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toothed quadrant, that has its axis at right angles to, and its teeth 
geared with, a horizontal quadrant. The axis 
of the horizontal quadrant is also the pivot on 
which the valve turns, so that any movement 
of the hand-lever will cause the valve to rotate 
on its centre. In this closet the valve-com¬ 
partment is small and 
it does not act as a 
receiver for filth, the 
waste matter passing 
directly into the soil- 
pipe or trap; but 
the machinery is 
very complicated, 
and for this reason 
liable to get out of 
order and to require 
intelligent supervi¬ 
sion, which is rarely 
expected from the 
householder, a n d 
never from the ser¬ 
vants. I note three 
water-closets in¬ 
vented in the United States with pivoted horizontal sliding- 
valves: S. N. Grubb, 1879; F. Watson, 1880; J. Robertson, 
1881. 



Fig. 38.—Tyler’s Closet.—Perspective View. 
a, Bowl, b. Overflow, c. Supply, d Valve-compart¬ 
ment. e, Entrance to soil-pipe in trap. /, Geared 
quadrants, y, Lever. 


Grubb's Closet .—In Grubb’s closet and in the other two men¬ 
tioned above, the only difference being in their details and in the 
manner of working the valves, is a disc that has a diameter a little 
greater than the opening in the soil-pipe. This disc is attached to 
one end of an arm, while at the other end is the pivot on which the 
valve rotates. The valve has springs to press it tightly against its 
seat, and a branch from the supply-pipe to wash off the valve and 
to wash out the valve-compartment. The supply-valve is worked 
by the same pull that rotates or slides the valve. 
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Fig. 39.—Section of Valve-chamber. 


Fig. 40.—Section. 


Grubb’s Closet. 

a, Bowl, b, Valve, c, Valve-compartment, d, Entrance to soil-pipe or trap, 
e. Supply-pipe to valve-chamber, f, Rod connecting with hand-pull, i, Springs. 

Wilkin's Closets .—There was a curious sliding or turning valve 
closet invented in England in 1846 by one J. W. Wilkins. The 
receiver was a cylindrical box in which worked a cylindrical valve, 



f 


Fig. 41.—Section. 


Fig. 42.—Side View. 


Wilkin’s Closet. 

«, Bowl. b. Receiver, d. Trap, e, Vent-pipe. /, Supply to valve, i, Crank. 
k, I.ever connected with pull-rod. 

a section only being solid. This solid part of the valve was kept 
in position by a weighted lever, so as to form a bottom for the 
the bowl of the closet; when the lever was raised, it turned the 
solid part of the valve away from the bottom of the bowl, drop¬ 
ping its contents into the receiver. In connection with this closet 
I find for the first time a vent-pipe connected with the crown of 
the trap. The specifications claim it as a novelty, 

Norton's Clopet ,**-The two following closets, which work on the 
pame principle gs the Wilkins, were invented in the UuitecJ States 
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in 1876 and 1882 respectively. Norton in his 
the principle of a ground-cock to the valve 
of a water-closet. The valve is simply a 
piece of conical metal 
with a hole the same di¬ 
ameter as the soil-pipe, 
which, when turned so 
that they will be concen¬ 
tric, will allow the waste 



Fig. 43. 

Norton's Closet, 
a, Bowl. 6, Crank, 
c, Valve. d, Weight, 
e, Soil-pipe. /, Spring. 



invention applied 



Fig. 44. 

Daggett’s Closet. 

, Bowl. 6, Receiver. 
Valve, d. Set-screw. 
Crank. /, Pull-rod. 

matter in the bowl 
to pass into the 
s o i 1 -p i p e. The 
valve is kept in 
position by the aid 
of a weight and 
spring, as is shown 
in the cut. 

Daggett’s Clos¬ 
et .— Dag g e 11 ’ s 
closet in the action 
of the valve is 
almost identical 


Fig. 45.—End View.—Downton’s Closet. 

«, Discharge-pipe. 6, Supply-pipe, c, Bowl, d. Cylinder. 

/, Vent-pipe. <j. Piston. 1. Place for handle. 
h , Upward valve, i, Hand-hole. A\ Vent.pipe. 

ment of a cylinder that revolves on its axis. This valve is operated 
by means of a crank attached to the hand-pull. When the valve 
has revolved to a certain distance, it leaves the orifice at the 
bottom of the bowl open. This closet has a screw with the 
handle on the outside of the receiver, so the valve may be 


with the one in¬ 
vented by Wilkin’s. 
The valve is a seg- 
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made to press more firmly against its seat if it should become 
loose. 

Sliding-valve closets seem to 
have been in actual use to a very 
limited extent, the reason proba¬ 
bly being that the inventors or 
manufacturers found that they 
would not work in practice, it not 
being practicable to make the 
valve slide when and where the 
operator desired, it would be al¬ 
most impossible to adjust the parts 
so they would have a water-tight 
joint for any length of time. The 
hinged valve-closets are generally 
simpler in their construction; a 
tight joint with this form of valve is 
more practicable, and there are a 
large number of the hinged type of 
valve-closets in use at the present 
day in all parts of the world. 

HINGED-VALVE CLOSETS. 

Among closets that have hinged valves, or valves working on a 
spindle, I find one type in which the valve opens upward, another 
outward,and another downward in a direction relative to the bowl 
of the closet. 

Downton's Closet. — Taking under consideration first the close! ; 
in which the valves open upward or toward the bowl. I find the 
first invention ot this type was made in Great Britain in '825, by 
J. Downton, for what he calls a “ pump-closet.” In this closet the 
matter in the bowl is drawn by the upward action of the piston 
into a cylinder, where it is retained by a valve that opens only in 
an upward direction. When the piston is pressed down by a 
handle, the faecal and other matter is discharged in any direction 
that may be desired. The return to the cylinder of the matter dis- 



Fig. 46.—Partial View of Top. 
Downton’s Closet. 
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charged is prevented by a flap-valve opening only in an upward 
direction. To enable the piston to work easily, the cylinder has an 
air-inlet near the top. The supply-valve is connected with the 
handle that works the piston. Messrs. Tylor & Son, of Newgate 



a, Bowl, b, Discharge-pipe, c, Piston, d Lever, c, Supply. /, Air-pipe. 
</, Cylinder, i, Valves. 


what they consider an improved form of lever-handle, “ which 

works the double-action pump and water-tap at one action-It 

is equally effective above or below the water-line.” 

Sands's Closet .—In the United States, in 1874, one Sands in¬ 
vented a closet of this tyye that is very similar to Downton’s. 
This device is also intended to be placed below the water-line or 

the point of discharge. By raising a 
lever, the excrementitious matter in 
the bowl is drawn by the suction of a 
piston directly into a cylinder. When 
the lever is pressed down, the waste 
matter may be discharged in any di¬ 
rection required, through the soil-pipe 
previously placed in the proper posi¬ 
tion. The flap-valves, of which there 

p, Second receiver, d, Valve, „ re two opening in an upward di- 
p. Hanfl-PUll. . , r 1 

yection, prevent the return of tp<j 

tyaste matter to either the bowl or the cistern, 



Fig. 49.— Blackwood’s Closet. 
a. Bowl. b. First receiver. 
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Blackwood's Closet .—I note, as the only instance of this type of 
closet being intended for general use, one invented in this country 
by W. Blackwood in 1881. In this closet the matter which drops 
into the bowl would go directly into a large compartment or re¬ 
ceiver. The valve is opened upwards by means of a combination 
of levers connected with the hand-pull. When the valve is raised, 
the water and excreta would find their way into a second receiver. 
The first compartment, which opens directly into the room through 
the bowl, would without doubt get and remain in a very filthy con¬ 
dition. 



Bunnett's Closet .—The first closet invented with a valve which 
opens in a direction 
outward from the 
bowl was designed 
by an English engi¬ 
neer named Joseph 
Bunnett, in 1846. 

This closet was de¬ 
signed to be placed 
below the water-line 
or point of discharge. 

This closet appears 
to be simpler in its 
construction than the 
Downton closet, and 
for that reason would 
be better for the pur¬ 
pose which that is 
intended to fulfil. 

The outlet at the 
bottom of the bowl 
and the piston which 
works in the receiver 
both have flap- 
valves, which open 
from the bowl in an 


a, Bowl. b. Piston chamber, d Piston, e. Valves. 
/, Supply-pipe, g, Hand-lever, h Piston-rod. i Rod 
for operating supply-valve, k Inspection-hole. 

I, Soil-pipe, m, Fan. n. Connecting-rod. 
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Fig. 52. 

Side View.—Bunnett’s Closet. 


outward direction. The waste mat¬ 
ter from the bowl will descend into 
the receiver by the action of gravity; 
thence it would be forced by the 
action of the piston through a third 
valve into the soil-pipe. The last- 
mentioned valve is for the purpose of 
preventing the return of the dis¬ 
charged matter into the receiver. 
The outlet of the soil-pipe may be 
carried in any direction desired. In 
this manner the discharge of the ex¬ 
creta may be governed to suit circumstances. Water-closets of this 
type may in rare instances become necessary; for instance, in cases 
where it is required to put a water-closet below the point of 
connection with the sewer. 

When used it would be advisable to run the soil-pipe higher 
than its point of juncture with the sewer, so there could be no 
back-flow from the sewer in 
case the valves should leak— 
and valves of this kind are 
liable to leak at the most in¬ 
opportune time. 

Armstrong's Closet .—In 
1848 a closet of this type and 
class was patented in England 
by John Armstrong. The 

novelty in this closet consists 
in the manner of opening the Fig. 53 .— Armstrong’s Closet, 

valve, by means of a slotted a ' B ° wl - ft ’ R ^ c ® ive . r - c \ Tra P- <*, Vulve. 
quadrant and cam. The nectlng-rod. 

valve is lifted by a cam at¬ 
tached to a vertical rod, the cam being bolted to the rod so that 
the valve will be lifted when the cam is turned on its greatest 
axis. 

Feilding's Closet .—Another English patent was taken out for a 
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closet, in which the valve opens outwardly, in the year 1855, by 
Fletcher Feilding. 

There is a reservoir below the bowl that forms a water-seal trap 
for the overflow. This reservoir 
would become very filthy from de¬ 
posits and stagnant water, as there 
is no means of flushing it. The 
valve has a leather washer, and is 
lifted by means of a crank that 
works in a U-shaped attachment to 
the valve. 

Bean's Closet. —Bean’s closet, 

used in Scotland, may properly be 
. -r 1 f r Fig. 54.—Feilding’s Closet, 

classified as one of this type of aBow] Receiver. c . Valve. 

valve-closets. The valve seems in- d, Crank, e, Overflow. /, Washer. 

. , . r . . y , Trap to overflow, 

tended only for the purpose of re¬ 
taining a large amount of water in the bowl, so that by opening 
the valve quickly the whole amount would be discharged suddenly 
into the soil-pipe, for the purpose of scouring it more thoroughly. 

There is an opening above the valve 
which is an overflow. This closet is 
simply a short hopper-closet with its 
trap, the valve being placed where the 
trap discharges into the soil-pipe. 

Dumniis's Closet. —F. Liger, in 
the French work on water-closets, 
urinals, etc., published in 1875, de¬ 
scribes, among other closets, a valve- 
closet of this type, which he tells us 
was at that time (1875) in common use in France. This closet has 
a chamber or compartment at one side, very similar in appearance 
to the ones used in connection with plunger-closets. In this 
chamber there is a weight attached to the rod of the hand-pull and 
connected with the valve by a short hinged arm. The weight, 
which moves only in a vertical direction, keeps the valve pressed 
tightly against its seat, and unless the weight is lifted, it would be 



Fig. 55.—Bean’s Closet. 
a. Bowl. 6, Trap. c, Valve. 
<1. Inspection-cover. 
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impossible for the valve to open. F. Liger says of this closet, that 
it is one of the best, uniting all the conditions required for health, 
and that it is odorless. I can see no reason why it is exempt from 
the faults of the class to which it belongs. 

Dummis invented, in connection with his closet, a device for 
separating the liquid from the solid excreta. At the point where 

the trap enters the soil- 
pipe it is divided into 
two branches. A grat¬ 
ing or perforated plate 
is placed over the outlet 
nearest the closet, while 
a valve opening out¬ 
ward closes the one 
furthest from the closet 
bowl. This valve is 
held in position by two 
weighted levers. When 
the waste matter is dis¬ 
charged from the bowl, 
it passes through the trap, but is checked by the valve and stopped 
directly over the grating. The liquid matter would then pass 



Dummis’s Closet. 

, Bowl. 6, Valve-compartment. c. Trap. 
d. Hand-pull. e, Supply-pipe. /. Soil-pipe. 
y. Valve, h, Weight, i. Connecting-arm. 
k . Hinge, 




Fig. 58.—Side View.—Dummis’s Closet. Fig. 59.—Section.—Dummis’s Closet. 

Device for dividing liquid from solid excretra. 
c, Water-closet trap. /, Soil-pipe for liquid matter, m. Soil-pipe for solid matter. 
n. Valve, o, Perforated plate, p. q. r, Combination of weights and 
levers for valve. 


through the perforated plate into the branch of the soil-pipe nearest 
the closet bowl, leaving the solid matter to be discharged into the 
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either branch of the soil-pipe by opening the valve. This would be 
accomplished by raising the weighted levers on the outside. By 
thus dividing the liquid from the faecal matter, its manurial qualities 
can be more easily utilized, and I find that the French inventors 
almost invariably have this point in view in making their inventions. 
This practice must often be a detriment to comfort by reason of 
the unpleasant odors generated, and to cleanliness and health, for 
as soon as the liquid matter is separated from solid matter, all the 
scouring and deodorizing qualities of water are lost. The soil- 
pipes must become very foul, as the solid excreta passes, in many 
instances, through several stories before reaching its final receptacle 
in a large barrel or iron can (Fosse mobile). 

Carl’s Side-Outlet Valve-Closet. —W. S. Carr received letters 
patent in this country for a closet similar to the French closet in the 
arrangement of the valve and the weight which holds it in position. 



Fig. 60.—Perspective. Boulton’s Trapless Closet. Fig. 61.—Section. 

«, Bowl. b, Valve-compartment. c, Valve. e, Vent. /, Supply. 
if. Overflow. h , Weights. i. Flushing-rim. k, Valve-seat. 

/, Removable cover. n. Valve-crank. 

Boulton's Trapless Closet .—Probably the best of this type, and I 
think the best valve-closet, provided it has a siphon-trap below it, 
properly vented, is the “ trapless ” closet manufactured by Doulton 
& Co., Lambeth, London. This closet has a flushing-rim that gives 
an equal distribution of water to all parts of the bowl, by means of 
small holes in the rim which encircles the top of the bowl. The 
manufacturer says: “The construction of the closet renders the 
usual complication of levers, both for the supply and discharge 
valves, unnecessary, as both are worked from the same spindle with 
direct action at each end, a very small weight being necessary to 
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render the discharge-valve tight.” There is a metal rim for the 
valve to fit against, while the valve has a yielding substance such 
as rubber where it comes in contact with the seat, and an earthen 
face. 

The overflow from the bowl to the valve-compartment is sealed 
by a U-trap. The bowl is furnished in different ornamental pat¬ 
terns and attached to an iron receiver or valve-chamber by means 
of bolts. The perspective view shows the simplicity of the mechan¬ 
ism. The hand-pull is connected to the spindle, which turns the 
valve by a slotted crank. The weight which holds the valve in 
position is attached to the lower end of the pull-rod. The valve- 
chamber of this closet has a large vent-pipe, and a cover held on 
by screws that may be easily removed for the purpose of cleaning 
out this compartment. It is important that these inspection-covers 
should fit air-tight; when once removed, they are generally put 
back in a careless manner, and in the case of a trapless closet this 
would allow free communication between the soil-pipe and the 

house. Boulton’s 
closet can receive its 
water directly from the 
water-main, through 
his patent supply- 
valve; or it can be 
flushed from a cistern, 
through a pipe with 
an inch and a quarter 
diameter. 



a. Bowl 
pipe. 


Fig. 62.-Pohley’s Closet. Pohley's Closet.— In 

b , Valve-chamber. c. Valve, cl. Soil- . . 

Spring. /.Lever. </, Overflow. f, Rod. this country, in 1877 , 

a valve-closet of this 
type was invented by F. Pohley. The valve is held in its place 
by a spring that encircles the rod by which the valve is drawn back 
or held in position. The valve, of metal, fits against a pliable band 
which is let into the bottom of the bowl. The valve is opened 
by an L-shaped lever, and the bowl has a simple siphon over¬ 
flow. 
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Tylor & Son's Valve-Closet .—Tyler & Son, of Newgate Street, 
London, invented, in 1878, a closet in which the valve opens in 
the same direction as the closets described 
above. The outlet to the bowl is at 
the bottom; a projection from this open¬ 
ing turns at right angles or forms a quar¬ 
ter-bend, and on the end of this projection 
the valve finds its seat. The overflow 
enters the valve-chamber immediately 
back of the valve, and is sealed by dip¬ 
ping into a box formed in the receiver. 

The valve with a “ rubber or other suitable 
material, washer closes against the brass 



63. -Tylor & Son’s Side- 
outlet Valve-Closet. 

er. 


or other metal valve-seat.” This valve- 

seat is clamped to, and made to project be- «, Bowl. 5, Trap andreceiv 
, , , , , . , , c, Valve, d. Overflow, 

yond the bowl, as shown in the detail cut. 

The type of valve-closets which I have last described has an ad¬ 
vantage over other closets of this class, as well as over plunger- 
closets, in the position of the valve and its chamber. The waste 
matter passes directly into the soil-pipe with¬ 
out passing through the valve-chamber proper, 
as it does in other closets of this class, and the 
water does not stand in this chamber, coating 
it with foul deposits, as is the case in plunger- 
closets. With this form of closet there is very 
little opportunity for the back of the valve to 
become foul, as neither the water nor waste 
matter ever reaches it. 

At the present day Doulton & Co.’s “ trap¬ 
less” closet and Bean’s closet are used in 
Great Britain, while Dummis’s is used in 
France. There are no closets of this type 
manufactured in this country, and none in 
use, unless a small number of the English 
closets have been imported for parties who have been pleased with 
their construction. 



Fig. 64.—Tylor & Son’s 
Side Outlet Valve- 
Closet.—Detail 
of Valve. 

Bowl. c, Valve. 
t. Earthenware face. 

/, Yielding washer. 
Metal seat. 

Spindle. 
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"Fig. 65. 
Early French 
Valve-Closets. 
a. Bowl. 5. Re 
celver. c, Valve 


VALVES THAT OPEN DOWNWARD. 

I now come to the last type of valve-closets, and this form of the 
class has been in use since the beginning of the eighteenth century, 
with slight variations in the arrangement of their mechanism, and 
in the materials used in their construction. These closets, in which 
the valve opens in a downward direction from the 
bowl, have their prototype in the Bramah closet 
invented more than a hundred years ago. Eng¬ 
lish manufacturing firms, notably Tylor & Son, 
Underhay, and Jennings, manufacture closets 
under that name at the present day. Doulton & 
Co. manufacture a valve very much like the Bra¬ 
mah, adding a weight to the end of the lever, 
which moves the valve, and a vent-pipe to the re¬ 
ceiver. 

Early French Valve-Closet .—Liger gives a description of a closet 
of this type which was first brought into use in France about the 
year 1823. This closet had a metal valve which was intended to 
fit tightly against the bowl. The valve was con¬ 
nected with the hand-pull in the simplest manner, 
by means of a short hinged arm. Judging from 
appearances there was no weight to keep the valve 
in position. The pull-rod and connecting arm were 
both within the receiver. The opening where the p.^, g6 
rod passed through appears to have received special Flament’s Closet, 
attention. 

o, 1st Receiver. 

Flamenfs Closet .—Another closet used in France c ; , 7 ^ nt - 

d Balance-valve. 

was invented by M. Flament. The bowl, with a e, 2nd Receiver, 
flushing-rim, is set directly into a hopper or receiver. 01 ’ pipe ‘ 

This hopper has a large vent, which is intended to run into a warm 
flue, if one is convenient; otherwise, into the outer air with a ven¬ 
tilating cowl on top, M. Flament designing a cowl in connection 
with his closet. At the bottom of this receiver, having a seat on a 
projection therefrom, is a balanced valve that works in a second 
receiver or valve-chamber. The valve is hinged, and on the side 
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of the hinge opposite to, and forming a part of the valve, is a 
weighted projection that would cause the valve to rest firmly 
against its seat. When the first receiver has become filled or par¬ 
tially filled with water or excrementitious matter, the balance of the 
valve would be overcome and the waste matter dropped into the 
second receiver and soil pipe. In the cases mentioned above, the 
valve is intended to keep disagreeable odors from entering the 
house. They are not intended to be placed over a siphon- 
trap. 

The following closets are almost without a single excep¬ 
tion in common use at the present day in different parts of the 
world. 

Carts Valve-Closet. —W. S. Carr, of New York, invented a 
simple valve-closet of this type in 1868. The bowl is set in a small 




Fig. 68. 


Fig. 67. 


W. S. Carr’s Closet. 

a , Bowl. S, Receiver. d. Valve. c, Overflow. /, Lever. 

hopper and the bottom of this hopper forms the valve-seat. The 
overflow is in the space between the hopper and bowl. The valve 
is held in position by a weighted lever. The inventor made some 
improvements on this closet in 1875, calling the improved closet the 
“ American Defiance Closet.” The novelty consisted in having 
the bowl and overflow made in one piece of earthenware, which is 
bolted to the receiver. The receiver is enamelled, and the part 
of the valve that shQWS in the bowl is also made of earth¬ 
enware, clqsing against a rubber packing, Henry Huber & 
Co, now manufacture this closet with an opening at the top of the 
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overflow for a vent-pipe, and they also furnish the bowls with a 
vent pipe from the closet bowl. 

Peters's Closet. — Messrs. Peters & Donalds, of Glasgow, Scotland, 
manufacture a valve-closet in which the valve opens downward. 

The bowl of this closet is set in a small 
hopper which is placed above and 
forms a part of the receiver. The trap 
or water-seal to the overflow in this 
case is double, and has a vent-pipe 
from the crown of the trap, which would 
prevent the trap from being siphoned 
by the discharge from the bowl. 

J. Bailey Denton considers this one 
of the best closets in use, and in de¬ 
scribing it says: “The valve arrange¬ 
ment of this closet is composed of a 
brass disc which is closed against an 
india-rubber ring by means of a project¬ 
ing arm cast on a spindle. By this ar¬ 
rangement, the patentee states, the disc 
is closed perfectly tight against any uneven surface which at any 
time may present itself.” The valve is held in position by the sim¬ 
plest form of weighted lever, while the supply-tank is connected 
with the closet by means of wires and bell-cranks, motion being 
imparted to both at the same time by the hand-pull. The trap, 
which is under the floor and formed in one piece with the receiver, 
is not vented. Letters patent were issued for the above closet to 
Peters & Peters, in 1871. 

HellyeCs Valve-Closet. —S. S. Hellyer, of London, received 
patents, in 1875, for a valve-closet in which the valve opened in 
a downward direction from the bowl. The bowl is attached to the 
receiver by set-screws, and the receiver is enamelled. The part of 
the valve which shows from the bowl is earthenware, under which, 
and with a larger diameter, is a disc of rubber, leather, or other 
pliable material, which has a seat against a metal rim, in this man¬ 
ner forming a water-tight joint. The rubber disc rests on a third 


09.—Peters’s Closet. 


a, Bowl. 5, Receiver, c. Valve, 
e, Hand-pull. /, Weighted le¬ 
ver. <j. Wires to tank. /», Vent 
to overflow. t, Rubber-ring 
(valve-seat). A*, Trapped over¬ 
flow. 
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disc of brass or some other suit¬ 
able metallic substance. The 
valve is held firmly against its 
seat by the usual weighted lever, 
but the end of this lever, instead 
of being bolted so as to work on 
a fixed axis, is hinged or bolted 
to a spring. By this means the 
valve would be less liable to in¬ 
jury from violent jerks at, or 
careless dropping of, the hand- 



Fig. 70.—Hellyer’s Valve-Oloset. 
«, Bowl. A, Receiver, c, Vent. 


pull. The overflow enters the d ' Overflow, e, Supply. </, Weighted 
1 lever A, Hand-pull and stud for 


opening supply-valve, i, waste 
preventer, k , Valve. 


receiver behind the valve, and is 
supposed to keep this part of the 
valve and receiver clean. The receiver is ventilated, enamelled, 

and small, being only large 

r «--- N 


enough to permit the valve 
to work properly. The 
water is admitted to the 
bowl through a flushing- 
rim, and is taken from a 
special cistern, or directly 
from the water-main. In 
the illustration the supply-valve is connected to a waste-preventer, 
and is operated by a small adjustable stud attached to the hand- 
pull by a set-screw. 



Fig. 71.—Detail of Valve.—Hellyer’s Closet. 
«, Earthen, or porcelain top. 

A. Rubber, or metal disc, 
c, Brass, or other metal back. 


Underhay's Valve-Closet. —F. G. Underhay, of London, manu¬ 
factures the Bramah, with slight changes. He also manufactures 
another simple valve-closet, in describing which he writes: “The 
bottom valve shuts against a ring of thick India-rubber bedded into 
a metal seating, effectually preventing leakage from unsoundness of 
valve—the great drawback to the old valve or Bramah closet. A 
good flush of water is obtained, no matter how carelessly the handle 
is pulled up or suddenly let down.... As the connection is already 
made between the supply-valve and fan, but one joint is necessary 
in fixing these closets.” 
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The simple U-shaped overflow enters the receiver, so as to face 
the valve when it is open. In the 
more costly closets of this kind are 
silvered-glass valves, hermetically 
sealed, so that a bright surface is seen 
on looking into the basin ; also white, 
gold-lined, and fancy basins, cut-glass 
and ivory handles, with silver-plated 
dish and fans. This closet has been 
extensively used in England. In the 
illustration, one of Underhay’s “air- 
valve regulators is shown in position 
attached to the closet. This regulator 
will be described in the last section of 
the book. 


(V a 
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Fig. 72. 

Underhay’s Valve Closet. 
a, Bowl, b Overflow, c. Re¬ 
ceiver. e Valve. /. Weighted 
lever. <1 Brass regulator-valve. 
i, Ring of India-rubber. 


Demarest's Whirlpool , Climax, and Acme .—Mr John Demarest, 
of the firm of J. E. Mott & Co., New York, has been a prolific in¬ 
ventor of water-closet apparatus, and his closets have been exten- 



Fig. 73. — “ Whirlpool ” Closet. Fig. 74. — Section of Receiver. 

(See Fig. 76 for explanation of reference letters). 

sively used in this country. He received letters patent from the 
United States for a valve-closet, and also from Great Britain for 
the same closet in 1876, j. L, Mott & Co. manufacture this closet 
Vindef thfee naptes 1 «Whirlpool," “Climax," and “Acme." The 
valve and its mode of working and the receiver are the same ip 
path case. Jp the “ whirlpool ’’ closet the bowl is placed ip p 
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Fig. 75.—“ Climax” Closet. 


metal hopper that is joined to and forms a part of the receiver or 
container, while in both the 
other closets the bowl is 
placed directly on the re¬ 
ceiver, and held in place by 
metal buttons or strips 
bolted to the receiver, and 
projecting over a flange at 
the bottom of the bowl. In 
the “ Acme ” closet the bowl 
is attached to the receiver in 
the usual manner by set¬ 
screws. I quote the following from Demarest’s specifications:— 
“ The basin-valve is operated by an arm upon a weighted rock- 

shaft; the opening through which 
the shaft (or spindle) passes is 
rendered tight by a washer. The 
weighted arm of the rock-shaft is 
operated upon by teeth upon a 
lever which receives motion from 
an ordinary water-closet pull. 
The valve which admits water to 
the bowl is operated by a cam on 
the rock-shaft, and is provided 
with a cup leather piston and a 
spring to regulate the gradual 
closing of the spring.... The 



Fig. 76. 

Perspective View.—“Acme” Closet. 


Demarest’s Valve-Closets. 

(Figs. 73, 74, 75 and 76.) 

«, Bowl. 5, Receiver. c. Overflow, valve (at the bottom of bowl) is 


Cam to made of an elastic ring below the 


d, Supply-pipe, e, Valve. /, Finger, or 
lever to support valve. q. Cam to 
open supply-valve, t, Rubber-ring porce lain or enamelled surface. 
k, Metal-seat, t, Swivel. n. Supply- 1 
valve, m, Rod to operate supply- The weight on crank arm is 
valve. o. Rock-shaft, or spindle. . , , . . , . , 

p. Weighted lever. q Counterpoise, preferably provided with a spring 
«. Toothed gearing, r, Spherical end , . , vp : 0 i lf ., n ,l avm 

of finger, t, Springs, v, Washer, between tlie weight and its aim, 

w. Flushing-rim. a-, Flap-valve. to prevent concusssion.” 

y , v ent to overflow. 1 . 

In practice the weight is not 

attached directly to the spindle, as described in the specifica- 
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tions, but is placed at the end of the lever,, which is connected 
with the hand-pull. (Figure 76). 

The overflow in the “ Whirlpool” closet is between the bowl and 
the hopper in which the bowl is set; while the “Climax” and 
“Acme” have the greater part of the overflow moulded on the 
bowl. A vent pipe enters the overflow at its crown, and is in¬ 
tended to carry oft' any gases generated in the receiver and prevent 
the trap of the overflow from being siphoned. The overflow of 
the “ Climax closet ” has a flap-valve as an additional protection 
against gases entering the room through the overflow. This flap- 
valve was probably added because of Dr. Fergus’s experiments on 
the permeability of water-traps; while Dr. Carmichael’s experiments 

on the same subject at a later 
date have caused the manufac¬ 
turers to leave it out of the 
“ Acme” closet. The “Climax” 
and “ Acme ” closets both have 
flushing-rims which differ from 
each other in their form. 

Jennings's Valve-Closet. — J. 
G. Jennings, of London, in¬ 
vented a valve-closet which w'as 
patented in this country in 1880, 
having previously received let¬ 
ters patent from Great Britain in 
1878. This closet Jennings 
claims as an improvement on the Bramah. The bowl supply, 
receiver, vent-pipes, and manner of working the valve have nothing 
new in them; the principal novelty is in the arrangement of the 
overflow. The valve w^as invented by Jennings in 1868. The 
overflow empties directly into a U or half-S trap, in which there is 
a bell opening for a lavatory or bath waste (this is claimed as a 
novel feature). There is a ball-valve in the overflow which has its 
seat on a sharp metal ring. This ball would take and keep its 
seat by the action of gravity, being raised only by water coming 
into the receiver, and backward pressure either of w r ater or gas 



Fig. 77. 

Top View.—Jennings’s Valve Closet. 
a Bowl. b, Valve. c Receiver. 
d, Vent-pipe. e. Supply. / Ball-valve. 
< 7 , Opening for lavatory waste, h , Over¬ 
flow. i. Lever for supply-valve. 
Waste-preventer. 1. Fan. 
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would only tend to make the ball fit more tightly, unless some 
foreign substance should get between the ball and its seat. To 
prevent waste matter entering 
the overflow, the valve at the 
bottom of the bowl, when open, 
closes the outlet of the overflow 
into the receiver. The receiver 
is properly vented. 

In 1868 Jennings received 
patents for an improvement on 
valves for closets of this class. 

A vulcanized India-rubber band 
was properly stretched in a 
groove or slot which was made 
in the valve for this purpose. In a fitting attached to the receiver was 
another vulcanized-rubber ring of the same diameter as the one in 
the valve, the bottom of the last rubber ring being V-shaped. When 
these two rings come in contact, as they would do when the valve 
is closed, in a valve of this kind, the joint would remain water-tight, 




Fig. 79.—Section.—Jennings’s Valve.—Details. 

aa, Vulcanized-rubber rings. b , Top of receiver, e. Collar, or fitting for 

rubber ring, d , BowL e. Porcelain face. f. Metal back. <j. Arm. 

h , Nut. f. Slotted crank. j. Spindle. 

even in case a small foreign body should come between the points 
of contact with its seat. The efficacy of this joint and many others 
described depends upon the durability of vulcanized rubber. This 



Section.—Jennings’s Valve-Closet. 
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valve combines the best points of all the valves belonging to the 
useful closets of this class. It will be seen by reference to the dif¬ 



ferent closets described herein, that in the practicable closets the 
valve either has a rubber disc or ring around its circumference, or 
has a seat against a rubber ring, while this closet has the ring in 
both places, one being a portion of the valve, and another forming 
the valve-seat. 

The Alexander Closet .—The Alexander closet was invented in 
1880, and is called by the inventor the “ Sanitary Closet.” This is 
one of the few valve-closets that have a ball-cock and compart¬ 
ments for floating it connected with the bowl. In 1835 John 
Odys combined a float supply-valve-chamber with a valve-closet. 
The patentee of the Alexander closet claims that “ there is no pos¬ 
sibility of the float being fouled; the bottom of bowl and lower 
valve being thoroughly washed each time by a flush from tank” 
(ball-cock chamber). The top of the valve, which is porcelain, can 
be taken off, and a new washer placed on without disconnecting 
the closet. There is a connection between the supply-chamber and 
valve-seat, the flowing of water through which is supposed to pre¬ 
vent paper, etc., from lodging either on the valve or its seat. The 
rock-shaft or spindle has a stuffing-box to trunk to prevent an et>- 
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cape of gases generated in the receiver. The height of water in the 
bowl may be regulated by adjusting the float. The overflow is 




Fig. 82. 

a, Bowl, b, Supply-valve compartment, c, Float for supply-valve, d, Yalve. 
e, Opening between bowl and supply-valve compartment. /. Opening to wash 
valve, g, Water-supply pipe, h, Overflow, i Supply-valve, k, Receiver. 
I, Hand-pull. n, Weights on rock-shafts. 

“ doubly-trapped and has an outlet for ventilation.” These closets 
are furnished by Miller & Coates, of New York, made entirely of 
earthenware, or with an 
iron body in which the 
earthenware bowl is set; 
the side of the bowl form¬ 
ing, in this manner, one 
side of the supply-valve 
chamber. 

Llewellyn's Closet .—In 
1864, Peter Llewellyn, a 
Welshman, invented a 
closet belonging to this 
class in which the valve 
is worked by means of an 
eccentric inclined plane or 

cam that turns on a ver- Fig. 83.—Perspective.—Llewellyn’s Closet, 

tical axis. Motion is im¬ 
parted to this axis either by means of a crank placed just above and 
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pajallcl to the seat, or by means of a hand-pull connected by a 
combination of wheels with this upright axis. The valve is kept in 
position by means of a spring which encircles the axis. The arm 
to which the valve is attached has a projection or stud that rests 


on the cam, winch, when the axis 



Fig. 84.—Section.—Llewellyn’s Closet. 

a. Bowl. b , Fan. c, Beceiver. 

d, Overflow, e, Spring. /, Vertical axis. 
ff , Connecting-rod. />, Knob for hand, 

i, Connecting-levers, m, Valve-seat. 
n, Valve. o, Cam or inclined plane. 

is open the second one is closed, 
shut off direct communication witl 


is turned either by the crank or 
hand-pull, travels or slides up 
or down the surface of the in¬ 
clined plane, at the same time 
causing the valve to open or 
close. The valve is of metal 
and it has a seat of a more pli¬ 
able material. This closet has 
a trapped overflow. The dif¬ 
ferent parts of the closet and 
their arrangement are clearly 
shown in the illustrations. 

Preston's Closet .—There was a 
closet of this class invented in 
England by one Preston in 
1876. The novelty consisted 
in three valves, each in its 
separate receiver, one directly 
below the other, and so ar¬ 
ranged that when the top valve 
In this way it is intended to 
1 the sewer. 


Rice 05° Sargent's Closet .—A closet was invented in this coun¬ 
try in 1876 by Rice & Sargent. This closet was intended to be 
placed below the point of discharge. The spindle on which the 
valve works, and to which it is connected by an arm six or eight 
inches long, is turned by the same lever and at the same time that 
a piston, which fits into the cylinder below the receiver is pressed 
down. The waste matter is forced into the soil-pipe by the action 
of this piston. There is a valve at the entrance to the soil-pipe 
that opens only in a downward direction, so as to prevent the re¬ 
turn of waste matter into the cylinder. This valve is held in posi- 
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tion by a spiral spring. The mechanism of this closet does not 
appear to be as simple as that in the “ Bunnet ” or “ Sand ” closets 
(Figs. 47, 48, 51-52) both of which are intended for use below the 
water line. Among other closets of this class, in which the trap, 
when one is used, is below the floor-level, I will mention the 
“ Victor ” closet, in which 
the valve is moved by a 
toothed lever, similar to 
the Dema re s t valve- 
closets; Bolding’s simple 
closet; Atwater’s closet; 

Edwards’s closet, worked 
by geared tooth wheels; 

Blackwood’s closets, for 
he has invented several 
complicated ones belong¬ 
ing to the above class; 

James & Drewett’s closet, 
similar to the Bramah, 
differing from it only in 
the combination of the 
levers for opening the 
valve. The closets just 
mentioned above are 
either in use at the present 
time or have been recently invented. 

Other closets, which properly belong to this class and type have 
been patented and manufactured, but the variation is so slight 
from some of the closets that have been already described, that I 
do not think it necessary to describe them. 

TyloVs Valve-Closet .—Two prominent English firms manufac¬ 
ture valve-closets in which the valve-chamber or receiver is formed 
m one piece with the trap, the combined trap or receiver being 
placed above the floor-level. J. Tylor & Son, London, claim the 
trap above the floor as a novelty in their valve-closet, which was 
invented in 1874, and improved in 1876-1878. The bowl is con- 



Fig. 85.—Klee & Sargent’s Closet. 
a, Bowl. 6, Receiver, c, Piston-chamber. 
d, Main valve, e. Piston-valve, f , Connecting- 
bar. g, Valve-arm. l\ Piston'. <>. Valve at 
entrance to Soil-pipe. 
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nected with the receiver by small set-screws. The space between 
the bowl and the flange is filled with putty or a cement of white 
and red lead or some similar composition. From the different 



Fig. 86. — Section. Fig. 87.—Perspective. 


Tylor’s Yalve-Closets. 

a Bowl. b. Trap and Receiver. t, Valve. rf, Entrance to soil-pipe, 
e’Vent-pipe. Removable cover for hand-hole. y, Hand-pull. 

’ h. Weighted lever. o, Overflow. 


illustrations it maybe seen that this is a common mode of connect¬ 
ing the bowl and receiver. The receiver is made of galvanized, or, 
more properly speaking, zinc-coated iron, and the valve, when 


open, closes the mouth of the 
overflow' trap, thus, the inventor 
claims, keeping filth from enter- 



Fig. 88 . 

Detail of Valve,—Tylor’s Closet. 
a, Bowl. 6 , Receiver, c, Valve, 
e, Metal-seat. /, Leather or rubber. 



Improved Receiver.—Tylor’s Closet. 
b. Receiver. c, Box for overflow. 
d. Trap, e, Opening for bath or lavatory 
waste. 


ing the overflow, and at the same time preventing siphon action 
from taking place. The trap has a small box cast on the part back 
of the valve, into which the overflow' pipe runs, and dipping below 
the water-line it forms a trap. 

Tylor & Son manufacture several valve-closets which differ from 
each other only in unimportant details. They invented, in 1878, 
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as an improvement on their old closet, an inlet into, the receiver 
running below the water-line, for a bath-tub or lavatory waste-pipe. 
We have all probably had experience in the effect produced when 
a trap like this becomes accidentally stopped in any way, as this 
was a common mode of connecting the waste-pipes (it saved a 




a, Crank, b. Chain, c, Lever, d, Trap to closet, e and /, Wheels at right- 
angles. g, Stud for supply-lever, k, Hand-pull, i, Rack, k, Toothed-lever. 


trap) a few years ago in this country. A small number of plumbers 
still continue the bad practice. 

In the closet under consideration the valve is very similar in con¬ 
struction to the Hellyer valve, a rubber or leather disc enclosed be¬ 
tween an earthenware disc on top and a metal one beneath. The 
earthenware disc is the smallest, thus enabling the pliable disc to 
fit against a projecting metal seat. The traps of these closets have 
an inspection cover bolted to the trap, with a vent-pipe inserted 
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into the crown; the vent is so very small as to be almost, if not 
quite, useless. There is no vent-pipe to the receiver. Tylor claims 
as his invention the three ways of opening the valve illustrated 
on page 57. The first method was by forming a rack and pinion of the 
hand-pull and a segmental projection on the lever that opened the 


valve. The second method was 
by means of a crank placed in a 
horizontal position above the seat 
(see Fig. 91), as shown in the 
cut. This crank when turned 
imparts motion to a combination 



Fig. 93. 

Flushing-Rim.—Tylor's Closet. 


of wheels, on one of which is a drum upon which a small chain is 
wound (the drum is in a vertical position). In this manner the 
weighted lever is raised or lowered. The third method consists in 
simply attaching a chain to the lever and a bell-crank ; any pressure 
on the crank would raise the lever. 

Doulton Lambeth Valve-Closet .—Doulton & Co., of England, 
manufacture a valve-closet in which the receiver or valve-compart¬ 
ment and trap are in one piece, and this piece is placed above the 


n 



Fig. 94.—Section. 


Fig. 95.—Perspective. 


Doulton Lambeth Valve-Closet. 

a, Bowl, b, c, Receiver and trap. d. vent-pipe, g Supply-pipe. /, Inspection- 
hole. h, Weighted lever, i, Supply-valve, k, Flushing-rim. o, Overflow. 


floor. This closet appears simple in its mechanism. The manner 
of trapping the overflow by introducing it into the main trap below 
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the water-line is a novelty with this class of closets, and while it 
has the advantage of insuring a water-seal for the overflow, it is 
liable to become foul where it enters the trap. The receiver has 
an ample vent-pipe, but the trap is not ventilated from the side 
where it is connected with the soil-pipe, as it should be. “ The 
trap is provided with an opening for inspection, — . which is se¬ 
cured with a patent cap ground into the opening, and so constructed 

that a slight turn one way or the other disengages or fixes it. 

The valve has an earthenware facing, and the interior of the trap 
is lined with strong, smooth glaze, perfectly impervious and inca¬ 
pable of corrosion,” for these reasons offering the least resistance 
to water or soil passing through it, and at the same time insuring 
more perfect cleanliness. The trap is furnished so the bowl may be 
placed in front, or on the right or left side, of the soil-pipe. In 
the perspective, the mode of attaching the Doulton patent supply- 
valve is shown. 

DEDUCTIONS. 

If it should be necessary at any time to select a valve-closet, 
one should be chosen with simple mechanism and few parts. The 
only closets of this class which appear to be practicable are those 
with hinged valves, the valves having either a rubber seat or disc, 
or both seat and disc of rubber. The time the valve will last with¬ 
out fixing depends on the durability of vulcanized rubber. The 
receiver should always be enamelled, earthenware being still better, 
as there is a possibility of the enamel being thrown off by corrosion 
or rust between the enamel and its iron back. The receiver should 
be ventilated, as there will always be more or less offensive 
matter deposited on its sides; for this reason the smaller and 
smoother the receiver is the better. The vent-pipe in the receiver 
also keeps the overflow-trap from being siphoned by the water dis¬ 
charged from the bowl. This compartment should also be separ¬ 
ately flushed, although I have no idea that a surface, no matter how 
well glazed or vitrified, over which ffecal matter, urine, and water 
in which these matters are floating in particles so finely divided as 
to be invisible, can be kept clean without the application of soap 
and water on a mop or swab by hand. I consider the variety in 
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which the trap is above the floor, forming at the same time the re¬ 
ceiver, as the best arrangement for this part of the closet, but the 
advantage gained would not counterbalance lack of ventilation. 

I consider the side-outlet valve-closet, in which the valve opens 
in an outward direction from the bowl, as the best of this class. 
The back of the valve never coming in contact with the waste 
matter, the only part of the closet between the bowl and the trap 
that could become foul and not be noticod would be the short pipe 
between the valve and the floor; while this would become more 
or less foul, it would be scoured as thoroughly as a column of water 
unaided could wash any surface; but a trap must be used below 
the floor. These closets are far superior to the pan-closets, of 
which I will give a description in the following pages, in their 
capacity for retaining a large amount of water in the bowl, and in 
the receiver being smaller; but they are defective in having a com¬ 
partment, however small, between the bowl and trap when they 
have a trap, and the valves are liable to leak when least expected; 
then the advantage of the body of water in the bowl is lost. The 
overflow, unless filled by a driblet, will be emptied by evaporation. 
It will have been noticed in the foregoing descriptions that the 
better closets of this class have a flushing-rim, by which water is 
supplied to all parts of the bowl at the same time from a cistern. 
Where these closets have only a fan supplied from a supply- 
valve, the waste matter is liable to remain in the trap until the 
bowl has been emptied several times. 
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SECTION III. 

PAN-CLOSETS. 

CCORDING to the definition given on a preceding page 
pan-closets include all that have a dish-shaped valve or 
pan at the bottom of the bowl. The pan is intended to 
hold a sufficient quantity of water to allow the bottom of the bowl, 
or a conical attachment to the top of the receiver (its base being 
uppermost), to dip into it below the water-line; in this manner a. 




Fig. 96.—Section. 



Fig. 97.—Perspective. 


Tylor’s Pan-Closet. 

a, Bowl, b, Receiver, c. Pan. d. Overflow, e. Fan. /, Leather seat for pan. 
g, Weighted lever. h, Hand-pull. i, Slotted crank. k, Supply-pipe. 

m, Set-screws. 


water-seal is formed. Except in rare instances the pan is intended 
to form the overflow. The receiver in this class of closets is neces¬ 
sarily large, and filth accumulates and remains in it. Sanitary au- 
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thorities agree, without an exception, that pan-closets should never 
be used; but as they have been so extensively introduced in all 
parts of the civilized world, their description and history properly 
form a part of the literature of the subject which is under consider¬ 
ation. 

I think the pan-closet was in use before a valve-closet was in¬ 
vented, as I do not find a single instance in the specifications be¬ 
longing to the Patent Reports in which the pan is claimed as a 
novelty; on the contrary, the pan is always mentioned as if it 



Details of Tylor’s Pan-Closet. 


a Bowl. b, Pan. c, Receiver or 

container. d, Overflow. 

/, Leather seat. g, Spindle. 




were so well known that it would be unnecessary to describe it. 
This class of water-closet is, or was, as I do not think any one 
would use a pan-closet at the present time, usually connected with 
a trap below the floor. In this country the trap was usually a lead 
or iron siphon-trap, while in England one “container” of filth was 
added to a second filth accumulator, by joining the receiver to a 
D-trap. 

The following descriptions will show how persistent have been the 























WATER-CLOSETS. 


63 


efforts of inventors and manufacturers to obtain some contrivance 
by which the container of a pan-closet might be kept clean and 
wholesome. 

In the different trade-catalogues, pan-closets usually have the 
title “ valve-closet ” prefixed to them. This term, when applied to 
the pan, is a misnomer, but the term usually has reference to some 
form of supply-valve, and does not properly apply to the closet, as 
the supply-valve could be attached to other classes of closets with 
equal facility. Gases generated in the receiver may escape into 
the room when the pan is thrown back when opened, or through 
the hole in which the spindle works, as it frequently becomes loose. 
The bowl being generally placed on the receiver, a joint of putty 
or white and red lead cement is depended upon to keep it in posi¬ 
tion. This putty is generally full of cracks, the bowl being loose, 
thus allowing access for gas. The container of pan-closets requires 
an air-hole, and Hellyer tells us that in England this air-hole is 
usually left open and allows the smell to enter the room direct. 
There is little doubt that the days of pan-closets are numbered, and 
that in a few years, at most, we will never see them put into even 
the cheapest house. Pan-closets may be properly divided into two 
types, one in which the pan fits tightly against the bowl or projec¬ 
tion, and the other and most numerous type where the pan is only 
intended to form a barrier to sewer-air by forming a water-seal. 

TyloSs Pan-Closet .—The first mention of a pan-closet in which 
the pan was intended to form a water-tight joint was made by 
Edward Tylor, of London, in 1829. In the specifications he says: 
“ this is similar to what is known as a pan-closet,” and he claims as 
his invention the application of leather or other suitable material 
against which the edges of the pan or saucer (as he calls it) might 
have a seat and form a water-tight joint. Further on in the speci¬ 
fication he states, naively, that should the joint leak, even then it 
would be in every way equal to a pan-closet. In this closet is 
illustrated one of the early instances of a weighted lever. Modifi¬ 
cations of this weighted lever have been in general use ever since, 
on valve and pan closets, to hold the valve or pan in position. The 
container and pan were made in different sizes and shapes, as is 
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shown clearly by the illustrations that accompanied the specifi¬ 
cations. 

In this closet is seen one of the few instances, in closets of this 
class, of a separate overflow for the bowl; the pan fitting tightly 
makes it necessary. The bowl is fitted into place more securely 
than is usually the case with closets of this class, being set into a 
metal rim or collar, and held in position by small set-screws. The 
pan in some cases was attached to an arm that was joined to the 
spindle. By removing the bolt in the centre of the pan, the pan 
could be taken out without removing the spindle. The overflow 
would probably be siphoned by the sudden discharge of waste 
matter into the receiver. 

Rogier Mothe's Pan-Closet .—In 

France this class of closets has been in 
common use for years, and in some cases 
it seems to have been the intention to 
have the pan fit tightly against a metal 
rim. The device of Rogier & Mothe 
illustrated by Tiger in his work, has a pan 
balanced by a weight on the side of the 
axis opposite to the pan. When a certain amount of water had ac¬ 
cumulated in the bowl, the pan would tilt and drop its contents 
into the receiver. In one case the weight forms a part of the pan; 

in the other instance the weight had __ 

an eye, to be placed over a hook on 
the rim of the pan. This closet is very 
much like Flament’s closet in the man¬ 
ner of balancing the pan in the first 
instance and the valve in the second 
instance. This closet received a first- 
class medal at the Universal Exposi¬ 
tion held in Paris in 1855. In the 
larger number of closets belonging to 
this class the pan is made fairly deep, 
and is only for the purpose of forming 
a water-seal at or near the bottom of the bowl. 


Fig. 101 . Fig. 102 . 

Rogier k Mothe’s Closet. 
a, Bowl. b. Receiver. 

c, Pan. d, Weight. 



Fig. 104. 
Section of Pan. 


Fig. 103. 

Side View. 


Hawkins’s Closet. 


a. Pan. 


b. Weight, 
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Hawkins's Closet .—In 1821, Stephen Hawkins, an Englishman, 
received letters-patent for a pan-closet on the same, principle as the 
one just described, except in the latter case there was no intention 
of having the pan fit tightly against the bottom of the bowl. The 
weight is attached directly to the end of the pan, as in tin* case of 
Rogier & Mothe’s closet, or it forms one end of a balanced lever, 
the pan forming the other end. These forms are shown in Figures 
103 and 104. 

Beacham's Pan .—In England, in 1825, Beaeham invented a 
curious arrangement for holding a pan in position. This consisted 
of a band-spring enclosed in a cylindrical box; to this box was at¬ 
tached a short arm. On the end of the arm is a small wheel. 
This wheel pressed against and rolled on a hinged bar, to 
which the pan was joined. When the pan is pressed down by a 
lever or crank in the usual manner, the wheel would roll along the 
bar, the short arm would be depressed, and the spring wound up 
more tightly than it was. When the pressure was removed from 




Fig. 106. — Section. 


Beacham’s Pan-Closet. 


a, Pan. ft, Wheel at end of arm. r. Spring in and attached to box. 

(I, Rachet and catch. 


the lever, a contrary movement would take place, and the pan 
would be forced into position again by the spring. If the spring 
should become weak, it could be tightened by a wrench to any de¬ 
sired tension, a rachet wheel and catch being placed there for the 
purpose. This pan was intended for use either on commodes or 
water-closets, but any one can see at a glance there is too much 
mechanism in the receiver for practical purposes. 

Findon's Pan-Closet ,—Ip 1836, James Findon, an Englishman, 
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invented a combination of levers and arms for opening a pan-closet. 
The pan is held in position by a long, weighted lever. A rod, 



which was connected with the lever near the weight, was also 
joined to a short lever that was attached to the pan. These arms 
and levers were so connected as to revolve freely for a certain dis¬ 
tance on their joints, while the short arm or lever was connected 
rigidly with the pan. The spindle formed a fulcrum on which the 
pan would be balanced by the lever. 

Havard's Closet .—In France the use of this class of closet seems 


a, Bowl. 



Fig. 108. 
Perspective. 


Fig. 109. 

Section showing working parts. 
Havard’s Closet. 


b. Pan. c. Levers connected with rack. d , Toothed quadrant. 

/, Connecting-rods. e, Foot-rest. 


to have been general. Among other French closets I note one in¬ 

vented jn 18^9 Havord, This H<?set received a medal gt foe 
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Universal Exposition held in Paris in 1855. In this closet motion 
is imparted to the pan by means of a rack and mutilated pinion or 
toothed quadrant. The axis of one of the quadrants is the spindle 
on which the pan turns. Any pressure on the seat would cause 
the rack to partially revolve the quadrant that was connected with 
the pan. In this manner the pan would be opened whenever there 
was pressure on the seat. This closet was intended for use in 
public places, and Liger tells us that in 1S75 it was still used in 
public places in Paris. 


Guinier's Pan-Closet. —Gumier, a manufacturer of plumbers’ sup¬ 
plies in Paris, in 1840 invented a closet which I illustrate as an ex¬ 
ample of a large receiver, and a complicated arrangement for 
accomplishing a simple move¬ 
ment. I must refer to the illus¬ 
tration to explain the manner of 
opening the pan. The pull-rod, 
levers, arms, connecting-rods, 
and a large, slotted shoe-shaped 
arrangement are all concealed 
in the receiver. The pull-rod 
passes through a stuffing-box. 

It will be readily seen that this 
machinery could not be repaired 
without taking the closet to 
pieces, and also that it would be 
liable to fail in a short time. 

Any arrangement of this kind 
would afford excellent opportunity for the accumulation of till!) 
on the different pieces of machinery. There seems to be no eff»L 
made in any of the French closets to ventilate the receiver. 



Fig. 
a. Bowl, 
rod e. Connecting-rods. 


110.—Guinier’s Pan-Closet, 
ft, Receiver, c. Pan. rf. Pull - 
/, Stuffing- 


box. </, Supply-pipe. h. Slotted-shoe. 


Common English Pan-Closet .—Baldwin Latham* describes and 
illustrates as types of pan-closets which had been in common use, 
and were still used in England in 1873, the closet of which the fol¬ 
lowing is a description :— 

* tfanitary Engineering, Sewerage, London ; 1870, 










68 


WATER-CLOSETS. 


In this closet are shown some of the worst features of the pan¬ 
closet. The bowl is conical in shape, fitting into a hole in the top 
of the receiver. The bowl is held in position by a projecting rim, 
moulded around it about half-way between the top and bottom ; 
between this rim and the top ot the receiver a layer of putty is 
usually placed. I have never seen a joint formed in this manner 
between the bowl and the receiver in which the joint was perfect 
unless it had just been made. The least pressure against the bowl 
or receiver, a jarring of the floor or supply-pipe, may cause the 
joint to open. The putty is generally full of cracks, the cracks con¬ 
taining putrid urine and other foul matter. It can be easily seen 
that all foul gases generated in the receiver can come directly into 



Fig. 111.—Perspective. Fig. 112.—Section. 

Common English Pan-Closet. 

a. Bowl. b. Receiver. c. Pan. d. D-Trap. e. Hand-pull. /, Wires and 
bell-crank connecting with cistern, g. Supply-pipe. 


the room when this joint is imperfect. The pan is moved in the 
usual manner by a spindle that has a slotted crank on one end con¬ 
nected with the hand-pull by a weighted lever. In the perspective 
sketch the mode of connecting the hand-pull with the cistern or 
tank by means of bell-cranks and wires is clearly shown. The 
usual receiver is shown in connection with a D trap, both of which 
act as receptacles for the excrementitious matter passing through 
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them. In these receptacles the waste matter lodges, remains, de¬ 
cays, and generates gases, and most probably liberates germs fur 
more deleterious than would usually come from a well-ventilated 
sewer or drain. 

The closets described in the following pages are manufactured at 
the present day by prominent manufacturers of plumbers’ supplies. 
Patents, when claimed on them, are usually for some novelty in the 
position or form of the supply-valve, or the weighted lever. As 
these parts might be with equal 
facility, with some exception, at¬ 
tached to a valve-closet, they 
cannot be put down as distinct 
features in the class which is 
under discussion. 

HellyeSs Pan - Closet. — Al¬ 
though Hellyer* condemns the 
pan-closet in very strong terms in 
both his works on plumbing, he 
finds it a commercial necessity to 
manufacture them to supply the 
demand. This closet is similar 
to the one described above, ex¬ 
cept the vent-pipe, which is inserted into the top of the receiver. 
In this illustration is shown the usual manner of setting the bowl 
on the receiver, and the way in which it dips into the pan and 
forms a water-seal. This closet has a combination of the old- 
fashioned fan with a small flushing-rim for spreading the water 
around the bowl. The vent-pipe is screwed into the top of the re¬ 
ceiver back of the pan, where most of the filth accumulates. 

Doulton Pan-Closet .—The Doulton Company manufacture a pan¬ 
closet that has an ample vent-pipe which enters the receiver on the 
side near the bottom. This closet has a stoneware container, of 
which the manufacturer says: “ and thereby is obviated the hitherto 

* The Plumber and Sanitary Houses. S. S. Hellyer, London: 1880. 

The Art and Science of Sanitary Plumbing. S. S. Hellyer, London: 1882. 



Fig. 113.—Hellyer’s Pan-Closet. 
a Bowl. b. Receiver. c. Pan. 
d, Vent, e, Weighted Lever. /, Fan. 
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great objection to this closet, from the container, when of iron, be¬ 
coming encrusted with soil and emitting impure gases.” This con¬ 
tainer has a white glaze inside. 

Cazaubon's Closet. —F. Liger illustrates a closet invented by 
Cazaubon. In this closet the pan is moved by a short arm or 
lever, which moves up and down on a fixed axis. The end of the 
lever, where it comes in contact with the pan, has a semi-spherical 
button. The pan is hinged, and when it opens the end of the lever 
slides along the bottom of the pan. The principle is very much 



Fig. 114.—Perspective. 

Cazaubon’s 


a, Bowl. b, Container. c , Pan. 
<j. Overflow. i, Journals. k, SI 



Pan-Closet. 

e. Cogs on lever. f, Weight on lever, 
t lever or finger. m, Connecting-rod. 


like the one adopted by Mott in the Demarest valve-closets. The 
perspective shows an arrangement for opening the pan by pressure 
on the seat, or, more properly speaking, the stand, as the seat is ar¬ 
ranged after the Oriental manner. The stand in this instance rests 
on two journals, and is connected with a lever, on the short arm of 
which is a rack. The rack imparts motion to a mutilated pinion, 
which, partially revolving on its centre, moves the short lever or 
finger that opens and shuts the pan. 

Jones's Closet .—In the year i860 a patent was issued in Eng¬ 
land to one Jones, for a tilting-pan very similar to the flushing- 
tanks now in use, which tilt when the water has attained a certain 
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Fig, 

Bowl. 

for holdin 


116.—Jones’s Pan-Closet. 

6, Pan. c, Receiver, d Rod 
pan in position. 


height. The pan was held in a level position by a small rod, which 
had a bearing on the rim at the 
back part of the pan. By rais¬ 
ing this rod or hand-pull, the 
weight in the portion of the 
pan in front of the journals, on 
which it was balanced, would 
cause it to tilt and empty its 
contents into the receiver. 

Tyler's Pan-Closet. —T'ylor & 

Son, of London, invented in 
1878 a pan-closet receiver in 
which the trap and receiver 
were combined in one piece, 
both being above the floor. In 
this closet there is an inspec¬ 
tion-hole in the crown of the trap, but no vent-pipe. The same 
firm manufacture an earthenware container, which is yellow on the 

the outside, and glazed with white 
on the inside. The top or cover 
to this container, and to which the 
mechanism is attached, is com¬ 
posed of galvanized iron; having 
the working parts connected with 
top of the receiver, the opportunity 
for breaking the earthenware por¬ 
tion is lessened. 

These manufacturers also have a 
patent for a sprinkler to be con¬ 
nected with the container of a pan¬ 
closet. The sprinkler is divided 
into two branches, and is carried 
partially around just below the top 
of the container. In it are a row 
of small perforations. The sprinkler is connected with the supply- 
pipe, and when the water is turned on to flush the bowl, small jets 



Fig. 117.—Tylor’s Pan-Closet. 
Bowl. b. Receiver. c, Pan. 
e. Trap. /, Fan. 
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of water are thrown against all sides of the receiver, from the dif¬ 
ferent perforations. No doubt such a device would be of some 
service, although I have little confidence in an arrangement placed 
as this is, out of sight and out of mind. The pipe would corrode 




Fig. 118.—Container and Sprinkler. Fig. 119.—Sprinkler. 

Tylor’s Pan-Closet. 

a, Receiver or container. b Supply-pipe. c. Sprinkler. e, Coupling. 
/, Jets of water. 


and collect the spatterings from the container. A pan-closet with 
an earthenware container that has a flushing arrangement and is 
properly ventilated, the pan being opened or shut by a simple crank 
and held in position by a weighted lever, would probably form one 

of the best arrangements for a closet 
of this class. Underhay, of London, 
also supplies a white earthenware 
container with the pan-closets which 
he manufactures, when there is a call 
for them. It seems remarkable, when 
their faulty construction is considered, 
that such a large number and variety 
of these closets should have been 
used in this country. 



Fig ^.-Bartholomew’s Closet. Bartholomew Pan-Closet. — The 
a, Pan. b, Receiver, c, Weight. 

d. Saucer. e, Place for drip. Bartholomew closet takes its name 
/, Supplj. g, Top of receivei. f rom t ] ie supply-valve, which was 

patented in 1854-1858. This closet, if the number used were a 
correct criterion, might be considered one of the best of the class. 
I give the illustration of this closet as it is manufactured by Henrv 
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Huber & Co., of New York ; it has a simple weighted lever, pan, 
container and bowl. The supply-valve, on which the novelty is 
claimed, is screwed to the top of the container, and has a dish or 
basin formed by a rim raised on 
the top of the container, to catch 
any leakage from the supplv- 
valve. 

The “ Monitor ” Closet .—The 
same manufacturers supply a 



Fig. 121.—“Monitor” Closet with side- 
piece removed. 

a Bowl. b, Pan. r, Container. 
tl, Removable piece. e. Adjustable 
weighted lever. /. Supply-pipe and 
valve. gr, Spindle. k, Stud for 
operating supply-valve. 


closet patented by W. S. Carr in 
1872, under the name of the 
“ Monitor” closet, which has a 
piece bolted to the side of the 
container, that can be easily re¬ 
moved. This is intended to be 
used in case the pan should need 
repair, or the container need 
cleaning out, contingencies which 
may be looked upon as certainties. “ All the trouble of shutting 
oft' the water, taking down the seat and detaching the bowl from 
the top of the receiver is avoided.” In the last-mentioned closets 
the bowl is simply set on the receiver, the bottom projecting 
through the hole made for the purpose. There is no arrangement 

for screwing or clamping to the re¬ 
ceiver. The “ O. I. C.” closet is 
the “ Monitor ” closet without the 
removable plate. In the illustra¬ 
tion of the “ Monitor ” closet, one 
of Carr’s supply-valves is shown in 
position. Huber &: Co. Supply 
these closets with the receivers 
tarred, zinc-coated (galvanized), or 
enamelled, and they may be at¬ 
tached to a tank or cistern, instead of directly to a water-main, for 
the supply to flush them. Vent-couplings are also furnished, when 
desired, that can be connected with the top of the receiver by 



Fig. 122.—Circular Bowl. 
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means of threads cut into the top of die receiver, into which the 
brass coupling may be screwed, and a lead pipe soldered on it. 
The lever in the “ Monitor ” closet is made so it can be adjusted to 
different lengths. 

Harrison's Pan-Closets. —Chas. Harrison, of Philadelphia, manu¬ 
factures a number of pan-closets that differ from each other in the 
position or mechanism of the supply-valve, or in the weighted 
lever. Harrison furnishes with his pan-closets, when desired, a pan 
made of rubber, of which he says: they “ are non-corrosive, and 
are impervious to acids.” Bowls are manufactured for pan-closets 



Fig. 123. Fig. 124. 

Oval Bowl. Oval Bowl with Vent and Flushing-rim. 


«, Flushing-rim. 6, Orifice for supply-pipe. c. Vent, e, Rim to rest on top of 
container, d. Portion of dip into pan. 


in a variety of shapes, and it seems appropriate to give a descrip¬ 
tion of the different forms in connection with this class of closet, 
although the same style of bowls are sometimes used in connection 
with iron hoppers, and properly come under the head of hopper- 
closets. 

Pan-Closet Bowls .—The most objectionable, as well as the most 
common form of closet bowl is circular. The water to flush the 
bowl comes through an opening a little less than half an inch 
in diameter, when the lead pipe has been inserted into the earthen¬ 
ware orifice made for the purpose. The water when turned on 
forms a puny, spiral stream, that does little if any good in flowing 
around the sides of the bowl. These bowls are sometimes fur- 
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nished with flushing-rims. There are conical bowls in which the 
supply of water is brought in at right angles with the circumference, 




Ship Closet-Bowls. 


the water being spread over the surface by means of a fan of metal 
screwed on the bowl. The orifice in which the lead pipe is in¬ 
serted is generally an inch and a quarter in diameter in this form of 
bowl. These bowls are manufactured with an opening near the 
top, in which a pipe to ventilate the bowl of the closet may be in¬ 
serted. 

There are two kinds of bowl manufactured for ship-closets, both 
of which are sometimes used in connection with valve-closets. 
One is conical, the other is hemispherical. The Enterprise Pottery 
Company make what they call a square French closet-bowl. This 
bowl has a flushing-rim, and answers 
tor a drip-tray safe and a slop-trav, 
as well as for a urinal. 

This form of bowl is used by A. 

G. Myers, of New York, on his pan¬ 
closets. In 1876, Harrison, of Phila¬ 
delphia, received patents on the 
combination of a closet-bowl and a 
drip or slop tray in one piece of 
earthenware. The bowls last men¬ 
tioned have forms convenient and 
useful for the purposes they are intended to fulfil. Harrison’s 
bowl, having the smallest surface exposed to faecal matter dropping 
upon it should be preferred. 

Among other pan closets, I will mention Jones’s “ Em- 



Fig. 127.—Square French Bowl. 

1 Flushing-rim. b, Supply. 

■, Him to set, on receiver, d, Por¬ 
tion that dips into pan. 
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pire” closet, Harrison’s “Eureka” and “ Ne Plus Ultra” closets, 
Craigie’s “ Century ” closet, which differ from the ones already de¬ 
scribed only in the form and position of the weighted lever or 
supply-valve. The “ Cistern ” pan-closet, as its name implies, is 
arranged without a supply valve, being flushed by water from a 
tank or cistern. 

In addition to the nuisance created by the accumulation of filth 
in the container, the supply-valves, as they are usually made and 


attached to pan-closets, will generally 
be found out of order and in a leak¬ 
ing condition, and the joint between 



(O' the bowl and container is rarely in a 
perfect state. 


A container with a vent-pipe and 
flushing arrangements, and made of 



an inch-and-a-quarter inlet for the 


supply-pipe, and the water-supply taken from a small tank or cis¬ 
tern placed directly over the closet, should be obtained, if at any 
time it be absolutely necessary to select a closet of this class. 
When the improvements above enumerated have been applied to a 
pan-closet, it loses its only hold on the people—cheapness. 
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SECTION IV. 


PLUNGER-CLOSETS. 

HERE is evidence that closets which properly belong to 
to this class were in use both in France and England 
| more than one hundred years ago (See Figures 19-25); in 
fact, this appears to be the only form or class of modern closet 
which it can be positively asserted was in use at this early date. 

It is a strange fact that, while such a large number of patents 
were issued for improvements or variations on valve and pan 
closets, not a single at¬ 
tempt was made to im¬ 
prove on the plunger- 
closets, as no patent 
was granted until the 
year 1857, when a pa¬ 
tent was issued by the 
United States for a tank 
connected with a solid 
plunger-closet, invented 
by Henry & Campbells. 

Under this class prop¬ 
erly come all closets 
that have a plug in¬ 
stead of a valve or pan 
to break the connec¬ 
tion between the soil- 
pipe or trap and the 
bowl. The plug may 
be solid or hollow, and 
have its seat over the 
the soil-pipe. The plug is raised and lowered into position by a 



Fig. 129.— Section. 

Jennings & Lovegroove’s Plunger-Closet, 
a, Bowl. 6, Plunger or plug, c, Trap. d. Over¬ 
flow through plunger, e, Supply-orifice. /, Float 
for governing the supply-valve, g. Lever con¬ 
necting float with supply-valve. A, Hand-pull, 
i, India-rubber band around plunger, k. Saucer- 
trap to the overflow. I, Support for supply- 
valve. m. Cross-bar in plunger. p. Fan. 
s, Dotted line to show where vent-pipe is formed 
on Jennings’s closet at the present time, 
o, Supply-valve. 

trap or the soil-pipe or over an offset from 
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Fig. 130.—Section. 
Showing Plunger-Com¬ 
partment. and Supply. 


short rod, which is attached directly to the plug, and at the top of 
which is the knob or handle for the hand. The bowl is usually 
kept about half full of water by the plunger. 
An overflow is provided through the 
plunger, when it is hollow, and through a 
separate p : pe usually having a water-seal, 
when it is solid. 

Jennings & Love groove'Plunger-Closet. 
The first letters patent for a closet of this 
class issued by Great Britain were issued to 
George Jennings & Lovegroove, in the 
year 1858. This might, with propriety, be 
named as the first invention in the class, 
containing as it does a novelty in the hol¬ 
low plunger; the solid plunger being old. Since the date men¬ 
tioned, Jennings has received a number of patents for alterations 
in the form and position of the dif¬ 
ferent portions of his closet, which 
he considers improvements on his 
first invention. Jennings appears 
at first to have received the un¬ 
qualified support of, and recom¬ 
mendations from sanitary engineers 
and architects; but those who 
praised his closet most highly have 
seen reason to withdraw 
or at least qualify their 
recommendations. The 
chamber which contains 
the float for closing the 
supply-valve, and also 
the chamber in which 
the plunger moves, were 
connected with the bowl of the closet, and it has been found in 
practice that this chamber, plunger and float become foul by sedb 
jnent composed of excremefitious matter collecting on them, as well 



Fig. 131. 


Fig. 132.—Two Forms of Plunger 


6, Plunger, d. Overflow, i. India-rubber ring, 

/r, Ball-valve of rubber. I, Rubber seat with 

knife-edge. 
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as larger particles lodging in the concealed parts of the closet, in 
their passage to the trap. The overflow and plunger have a num¬ 
ber of different forms. As first invented (Fig. 129), the closet was 
made in one piece of earthenware. The supply-valve is operated 
by a float, which encircles the top of the plunger. The mouth ol 
the siphon trap is in the shape of an inverted frustum of a hollow 
cone, and into this opening the plunger, encircled by a rubber 
band, fits tightly. The central part of the plunger, which is hollow, 
and forms the overflow, dips below the water in a small saucer, in 
this manner forming a water-seal trap. The saucer is suspended 
from the plunger by means of small hooks and eyes. Jennings 
on some occasions uses a 
plunger in which the overflow 
has a mechanical valve simi¬ 
lar to the ball-valve described 
in connection with the over¬ 
flow of his valve-closet. This 
is used in connection with his 
trapless closet. The ball in 
this valve is composed of 
india-rubber, and has its seat 
on a rubber band or ring, 
which has a knife edge. On 
this seat the ball will adjust 
itself, a slight inequality in the 
ball, or a small piece of foreign 
matter making little difference 
in the efficiency of the joint. 

A mechanical trap in the overflow is a superfluous precaution, 
unless the closet is placed in a position where it will be so rarely 
used that the water-trap might lose its seal by evaporation and 
thus become inoperative. In a closet like Jennings’s, the supply- 
valve being governed by a float, the bowl would be kept full of water, 
provided the supply-valve did not get out of order; but the siphon 
trap under the closet, if the water should evaporate, would allow 
the gases to get into (he room through the piunger-ohamber, 



Fig. 133. 

Urinal and Plunger-Closet Combined. 


a, Bowl of closet or urinal. Z>, Plunger 
compartment, e, Trap. d, Supply- 
valve. e , Projecting lip. 
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These closets are so arranged that they may be supplied either 
from a tank or cistern, or directly from the supply-pipe through one 
of Jennings’s hydrostatic diaphragm supply-valves. This valve is 
so delicate, and requires such nice adjustment, that it is rarely in 
proper working order. A. E. Jennings, of New York, furnishes 
these closets with or without a trap in one piece of earthenware, or 
with an earthenware bowl, a plunger-compartment, and trap or 
offset of iron. The trap is properly provided with a vent-pipe at 
the crown, on the side connecting with the soil-pipe. 

The Jennings “Night Urinal and Water-Closet” is a fixture, 
with a high earthenware back and projecting lip, intended to stand 
without wood work, made in one piece of earthenware, for bowl, 
plug, chamber and trap. 

For the purpose which Jennings claims utility in his closet, and 
under such circumstances if they should arise, a closet of this class 
would undoubtedly be useful. He says: “ the object being to save 
water from sinks, waste-pipes, or other sources where the water- 
supply will be limited.” Jennings’s closets have been used exten¬ 
sively in all civilized parts of Europe and America. 

Quite a number of English and American inventors have fol¬ 
lowed in Henry & Campbell’s, and Jenning’s and T.ovegroove’s 
steps, making supposed improvements on their closets, the only 
real improvements being in the form of the supply-valve and in 
contrivances for flushing the plunger-chamber. The variations 
consist in the form and position of the supply-valves, plunger- 
chamber, plugs or plungers, and the overflow. Closets of this class 
divide naturally into two forms or types, those which follow the 
Jennings idea having hollow plungers, while the closets which have 
solid plungers had their prototype in the closets used more than a 
hundred years ago. 

Renison's Plunger .—The second patent for a hollow plunger 
was issued to Thomas Renison, a plumber, of Glasgow, by Great 
Britain, in 1862. The plunger is so arranged that the pressure of 
compressed air confined within the plunger will retain the water at 
any desired height in the bowl; but when the water rises above 
the height for which the mechanism is arranged, it overcomes the 
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This plunger is 
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force of the air and flows through the plunger, 
formed by a small cylinder 
placed within a large one, 
a space for air being left 
between them, and the 
top, to which the hand- 
pull is attached, is cov¬ 
ered over without an 
opening. The plunger 
fits into a similar double 
compartment, w h i c h 
forms a part of the 
plunger-chamber. This 
closet is not practicable, 
as the chamber in which 
the plunger fits would in 
a little while be filled 
with excrementitious mat¬ 
ter, so the plunger would 
be useless. 

Baldwin Latham's Closet .—Baldwin Latham, in his work on 
sewerage, describes a plunger-closet which he designed as an im¬ 
provement on the simple hopper-closet. The bowl and plunger- 
compartment are in one piece. The plunger, which is hollow, re¬ 
tains a large amount of water in the bowl. 
As is the case in other closets of this class, 
when the plunger is raised a large body of 
water is discharged through the soil-pipe, in 
this manner tending more effectually to scour 
it than would otherwise be the case. The 
bottom or outlet from the bowl, and the 
opening into the soil-pipe are so arranged 
as to form a water-seal trap. The plunger- 
compartment has a special vent-pipe, and 
the bowl a flushing-rim, while the rod con¬ 
nected with the hand-pull passes through 


Fig 

«, Plunger. 


Renison’s Plunger. 

e, Hand-pull. 


b, Compressed air, 
d, Bowl. 



Fig. 135. 

Latham’s Closet. 
a Bowl. c Trap. 
d , Plunger-chamber. 
b. Vent. / Overflow. 
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a stuffing-box, thus effectually preventing the passage of gas at this 
point. 

Tylor 6° Sons' Plunger Closet .—Tylor & Sons, of London, in 
1873 invented a plunger-closet, the novelty of which consisted 
in the form of the plunger and trap under the closet. The 
plunger is hollow, the hand-pull being attached to it by means of a 
bar which extends across the plunger on the inside. The bottom 
of the plunger is bell-shaped, with a ridge encircling it. Over this 
part of the plunger a rubber cylinder or pouch is stretched. This 
plunger has its seat on a rubber band. In this manner it is pro- 



Fig. 136.—Tylor & Sons’ Plunger-Closet. 
a Bowl. T>, Plunger-chamber. c, Plunger. /, Trap. e. Rubber band. 


which is joined to the soil-pipe. There are a number of corners 
and hollows in a trap of this kind, that would be sure to collect and 
retain filth, and for that reason it should be avoided. 

Demarest's Plunger-Closets. —J. L. Mott & Co. manufacture 
several forms of plunger-closets: the “ Demurest,” the “ Hygeia,” 
and “ Premier.” Each has a bowl with a side outlet, while the 
earliest pattern has a compartment that contains the plunger, afloat 
for governing the supply-valve, and the supply-valve. The plunger 
is a hollow cylinder closed at the top. The overflow is through an 
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opening in the side, from below which a partition rises to a slight 
distance above the top of the opening. In this manner a water- 
seal trap is formed to.the overflow. The bottom of the plunger is 
encircled by a rubber band or ring, which lias a seat on the top of 
the soil-pipe offset or trap. The float is connected with the supply- 
valve by means of a lever that encircles the rod of the hand-pull, 
the float and supply-valve being on opposite sides of the plunger, 
so that the flow of water would be shut off when it had reached the 
top of the overflow. The upper part of the supply-valve has a row 
of small holes around it, so arranged as to throw small jets of water 
into the plunger-chamber. These jets are for the purpose of wash- 



I tewarest’s Plunger-Closet. 

a, Bowl, b, Plunger-cliainber. c, Plunger. d, Ofl'set. A siphon-trap may be 
put in same place. e, Lever connecting float and supply-valve. /. Supply- 
valve. g. Supply-pipe h. Overflow. i. Rubber band around the plunger. 
k. Slop-safe or urinal. I, Float. o. Perforations in supply-valve for washing 
plunger-compartment. 

compartment. This closet has been extensively used in this coun¬ 
try, and has been patented both in this country and in England. 
John Demarest designed the “ Hygeia” and “ Premier” as an im¬ 
proved form of plunger. The plunger consists of a simple cylinder, 
open at each end, with a neck formed on the bottom, around which 
a vulcanized rubber band, circular in section, is stretched. This 
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band enables the plunger to make a tight joint on its seat. The 
overflow is between the plunger-chamber and the plunger, and 
forms an opening about an eighth of an inch around the plunger. 
The hand-pull has a short lever bolted to it, the other end of which 
is connected by a chain to a tank or cistern, from which the water 
is conducted by an inch-and-a-quarter pipe to a flushing-rim around 
the closet; in this manner the sides of the closet are washed more 
efficiently than they would be with a simple pan. 

The “ Premier” closet differs from the “ Hygeia” only in the fact 
that it is arranged for a supply-valve instead of for a cistern. The 
valve is attached to the top of the plunger-chamber, and is operated 
by a short lever similar to the one used in connection with the lank. 
These closets have porcelain bowls and enamelled iron plunger- 



Fig. 139.—Section. Fig. 140.—Perspective. 

Demarest’s Hygeia. 

a. Bowl. ft. Plunger. c Trap. d Vent to trap. e, Flushing-rim. 
f. Supply fi’om cistern. g Chain to cistern. f. Hand-pull. 

A-, Rubber ring. m, Plunger-chamber. o, Lever. 


chambers, while the plunger and the cover for the chamber, bridge 
and lever are zinc-coated (galvanized), and put together by means 
of screw-bolts and clamps. They have above the floor a straight 
outlet, an offset, or a trap. The trap and offset have an opening at 
their crown, with a bell into which a vent-pipe must be caulked. 
Where the trap or outlet passes through the floor there is a broad 
flange, which is arranged so as to be screwed to the floor over the 
soil-pipe. 
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For a plunger-closet, these closets are probably arranged as well 
as a closet of this class could be made, as they have a small 
plunger-chamber, no float, a rubber ring on the bottom of the 
plunger, a flushing-rim to the bowl, a siphon vented trap above the 
floor; while the different parts are thoroughly put together, well 
made and of good materials. The only arrangement devised for 
washing the plunger-chamber consists in the water passing between 
the plunger and its chamber to the overflow. 

The Hartford Glass Closet .—The glass closet which has been re¬ 
cently introduced into the market was invented in this country by 
M. Hogan in 1878, and he also received patents 
for improvements in the year 1882. In addition 
to the novelty in the form of the overflow, which is 
intended to take place through an opening in the 
plunger, this closet is provided with a lining or 





Fig. 141. 



a. Bowl. b, Plunger-chamber. r. Float. d. Valve for supply. 

e. Top of plunger, showing perforations for overflow. m, Iron casing. 
g, Inspection opening. h, Trap. n. Flap-valve. /, Overflow. 

A, Mechanical valve. i, India-rubber ring. 


inner shell composed of glass, on the supposition that glass will not 
have the small net-work of cracks which cover the glazed surface 
of most earthenware. These small cracks, the “ craze,” in earthen¬ 
ware serve as a nucleus around which filth and sediment collect. 
Of course glass can be used as readily in this connection with a 
valve or hopper closet as with the one under consideration, and to 
their advantage, if the claim made of the non-collection of sediment 
can be sustained. The plunger in this closet has an overflow 
through perforations on top of the plug into a water-seal trap situ- 
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ated in the bottom of the plunger. The overflow also has a me¬ 
chanical valve as an additional seal against sewer-air. The valve 
is so arranged that the water flowing from the bowl of the closet 
would raise it from its seat, while it would drop into its place again 
as soon as the pressure of the water should be removed. The 
water-seal trap is arranged either as shown in the illustration or 
in the form of a simple U-trap, with the mechanical valve on the 
top of the short arm of the trap. The 
siphon trap under the closet has a flap- 
valve and inspection-cover bolted on near 
its crown, the flap-valve being intended to 
form a fourth intervention between the 
soil-pipe and closet-bowl. 

Among other closets belonging properly 
to this class and type, in which the 
plunger is Afferent from the ones previously 
described, I find one invented by Blunt in 
1876, one by W. Turton, 1878, one each 
by Keith and Blesch in 1882. These 
closets all received patents from the 
United States. 

The Blunt Plunger .—The Blunt plunger 
consists of one cylinder, closed at the top, 
slipped over one of a smaller diameter, 
which is open at both ends. When the 
two cylinders are joined together there is 
a passageway for the water through the space formed by the dif¬ 
ference in their diameters, the outside cylinder being closed at the 
top and open at the bottom, while the inside cylinder is open both 
at the top and the bottom. The water which stands in the space 
between the two cylinders forms a water-seal equal to the height of 
the inside cylinder. This plunger has a rubber flange fastened to 
the bottom of the plunger by screw-bolts. 

The Keith Plunger. —Keith’s plunger consists of a cup or bell 
fitted into a receptacle made for the purpose on the top of the 



«, Small cylinder. 

1. Space between cylinders. 
i India-rubber flange, 
fc, Hand-pull. 
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plunger. The water-seal trap is formed on the same principle 
as that of the bell-trap in such common use for area cesspools. 
The seal in the trap is slight and would be easily destroyed by 
evaporation. 

The Blesch Plunger. —Blesch’s plunger is arranged with a supply- 
pipe running down into the centre of it. In this manner the 
centre of the plunger, which is hollow, is filled with water when the 





Fig. 144. 

Keith’s Plunger. 

a, Overflow. 

b, Trap. 

c, Bell. 



Fig. 145.—Blesch’s Plunger, 
a, Hollow in centre of plunger. 
/. Supply-pipe. 

h , Piston on supply-pipe. 

i, India-rubber bottom. 


plunger is lifted from its seat. The water can only escape through 
small holes left for the purpose, and consequently the plunger takes 
its seat gradually. The illustration shows the plunger raised to its 
highest point. 

SOLID-PLUNGER CLOSETS. 

Closets of this type cannot claim a novelty on the distinctive 
feature of the class, as the solid plunger is old, unless it be for the 
shape, position, or manner of lifting. 1 he first closet of this type 
and class, and also the first plunger-closet for which a patent was 
issued, was invented in this country by Henry & Campbells in 1857, 
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being one year earlier than the invention of Jennings in Eng¬ 
land. 

Henry Campbells's Closet .—There was nothing new in either 
the tank, which was placed under the seat, or in the plunger, which 

was solid, when this closet was 
patented. This closet, as will 
be seen by the illustration, 
contains a large amount of 
water for scouring the soil- 
pipe. When the plunger is 
lifted from its seat, the con¬ 
tents of the tank, plunger- 
chamber and bowl would be 
emptied into the soil-pipe. 
The interest in this closet con¬ 
sists in its being the first of 
the class patented. 

Con rAn's Closet . — The 
United States in 1868 granted 
patents to G. Conron for a 
solid plunger-closet. In this closet the bowl is conical, while the 
outlet is at the bottom; thence it passes through a horizontal pipe 
about eighteen inches long, at 
the end of which is situated 
the plunger-chamber. Be¬ 
tween this chamber and the 
bowl is a branch pipe, which 
serves as a conduit for water 
into the float-chamber that 
contains the float governing 
the supply-valve. The over¬ 
flow opens near the top of the 
, . . , Fig. 148 .—Conron’s Closet, 

pluilger-chambei, and con- a. Bowl, ft, Plunger-chamber, e, Plunger, 
nects with the soil-pipe below d, Overflow. e, Float for supply-valve. 
, r . . . . /, Horizontal connecting-pipe, g, Float, 

the seat of the plunger, this chamber. A, Supply-valve. 



Fig. 146.—Section. 



Henry & Campbells's Closet. 
a, Bowl, b, Plunger-chamber, c. Plunger. 
d, Tank. 
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part of the closet being a solid sphere joined directly to the hand- 
pull by a simple rod. J. J. Frey improved this closet by adding a 
flushing-rim. 

Ingle ton’s Closet .—In 1869 a closet belonging to this type was 
invented in England by James Ingleton. This closet is a good ex¬ 
ample of the form with a solid plunger. The plunger and float 
compartments are separate from the bowl and each other, being 



Fig. 149.—Ingleton’s Closet. 

a, Bow. b . Plunger-chamber. c. Cast-iron block on bottom of plunger, 

t. India-rubber bottom. d. Float-chamber. e, Overflow. /, Float. 
y. Supply-valve. h, Supply-pipe. k. Rod for hand-pull. 

/, Driblet to till trap of overflow. »», Connection between bowl and float-chamber. 


only connected by short pieces of pipe. What is gained by having 
these compartments only large enough for the plunger and float 
to move in them is more than counterbalanced by the disadvantage 
of the pieces of pipe connecting the bowl with the two chambers. 
Such are always to be avoided on account of the difficulty in keep¬ 
ing them clean. The overflow is from the top of the float-chamber 
through a siphon-trap, and empties into the soil-pipe just below the 
seat of the plunger. The overflow is kept full of water by a 
driblet. The top part of the plug of the plunger is made of 
cast-iron, being intended to act as a weight and keep the plunger 
in place, while the bottom is a slightly conical piece of vulcanized 
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india-rubber, the part that fits into the seat being in the form of a 
projecting lip, so as to be flexible. 

Pearson's “ Twin-Basin" Closet .—The “Twin-Basin Closet,” 
invented in England by Pearson, in 1874, appears to have been 
extensively used in that country, and also to have had a limited 
sale in this country. This closet was divided into two compart¬ 
ments of almost equal dimensions, one for the bowl, the other for 
the ball-cock-float and plunger. This closet when first introduced 
was without an overflow, but the manufacturers found it necessary 
to supply the closet with an overflow which is taken from the top 
of the plunger-chamber and is sealed by water before it enters the 



Fig. 150.—Section of Closet. Fig. 151.—Section of Plunger. 

Pearson’s Closet. 

a, Howl. b, Plunger-chamber. c, Plunger. d, Supply-pipe, 

e. Float for ball-cock. , i. Rubber band around plunger. 


soil-pipe below the plunger. The ball-cock is not as delicate as 
the hydrostatic diaphragm valve; it does not require the nice ad¬ 
justment, and is less liable to get out of order. 

Zane's Closet .—The “ Sanitary ” Closet is manufactured by 
Joseph Zane & Co., of Boston. The bowl, of porcelain, is attached 
to the plunger-chamber, which is of zinc-coated (galvanized) or 
enamelled iron, by means of clamp-screws. The supplv-valve is a 
ball-cock designed specially for this closet. The plunger is solid 
and has a rubber ring around the bottom. The overflow is through 
a balanced pan or saucer that Avill tilt when it has received a cer¬ 
tain amount of water, thus allowing any excess of water to pass 
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through it. There is a small driblet from the supply-valve, placed 
so as to drip into the pan of the overflow. The plunger-chamber 
and the bowl connecting with the plunger-chamber have large 
openings to which vent-pipes, which are inserted into a heated 
flue are to be connected. These vent-pipes are intended to 
cause a current of air, created by 
the heat in the flue, to pass from 
the room through the two com¬ 
partments of the closet, thence into 
and up the flue, taking with it any 
offensive or injurious gases, left by 
the actual passage of faecal matter, 
or arising from the sediment that 
adheres to the sides of the plunger- 
compartment. This closet takes a 
large amount of water when used, 
but the simplicity of the mechan¬ 
ism, the enamelled plunger-cham¬ 
ber and vent-pipes, make it one of 
the best of its class in the market. 

This closet should be supplied 
with a siphon-trap, properly vented. 

It is furnished with a straight outlet and an offset that is intended 
to be joined directly to the soil pipe. It can only receive its 
supply through a valve, and has no flushing-rim of consequence. 

The Gale Closet .—Among other closets manufactured by A. G. 
Myers, of New York, which belong to this class and type, is one 
invented by M. F. Gale, in 1880. The peculiarity in this closet 
consists in the arrangements for the overflow, and for washing the 
plunger-chamber. The overflow is through an upright pipe, while 
the float which governs the supply is in the form of a cylindrical 
cup slightly enlarged, and closed at one end, and it is placed with 
its open end downward over the overflow pipe. In this manner a 
water-trap is formed between the plunger-chamber and the soil- 
pipe. The float is connected with the supply-valve by a crooked 
lex er, while its chamber is separated from the plunger-compartment 


Fig. 152.—Zane’s “ Sanitary Closet.’’ 

a Bowl. 6, Plunger-chamber. 

c, Float. d. Connection between 

plunger-chamber and bowl. 
f. e, Vent. ^Overflow. n. Balanced 
pan. i, Driblet. k. Supply. 
m. Cover. <>. Hand-pull, p, Clamp- 
screw. 
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by means of a perforated partition. The overflow is again trapped 
by dipping into a small box of water, before it enters the soil-pipe, 



Fig. 153. The Gale Closet Fig. 154. 

Section and top view of Plunger-Chamber. 

«, Plunger-chamber. S. Plunger. c, Overflow. d. Float-chamber, 

e, Float governing supply-valve. /, Supply-valve, g. Sprinkler for 

h. Lever connecting float and supply-valve. washing plunger-chamber, 
i, Small jets of water. 


The plunger-chamber has a small pipe connected with the supply- 
pipe encircling it, around the circumference of which are a row of 



small holes, through which 
small jets of water are thrown 
over different parts of the 
piunger-chamber. In this man¬ 
ner it is proposed to keep this 
part of the closet clean. The 
bowl of this closet is porcelain, 
while the iron parts are all ena¬ 
melled and are connected with 
the bowl by means of set¬ 
screws. 


a, Bowl, b, Trap. c. Plunger, d. Overflow. Myers's “ All China Closet. 
e, Vent-pipe coupling. /, Flushing-rim. " 

A., Plunger-chamber, i, Holes for letting The same firm manufactured a 
waw Into plunger-chamber. *, Supply- ^ |lUmge ,, doset j nvented j„ 
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1881. “ This closet has an independent overflow, a solid plunger, 

and a flushing-rim with patent jagged points, causing the water to 
form a cataract_.There is also an 



pipe should at the least be two inches 

in diameter. The same closet is supplied with a simple offset in¬ 
stead of a trap. 

Myers also manufactures the “ Egg Oval ” Closet; the peculi¬ 
arity of which consists in the 
shape of the outlet from the 
bowl. This outlet in cross 

section is egg-shaped. Such 
a section would be of value 
only in large sewers. 

Moore's Closet .—A solid- 
plunger closet was invented 
in 1881, by C. H. Moore, of 

. r , , Philadelphia, Penn. This 

157.—Moore’s Plunger-Closet. . 1 ’ . 

b, Plunger-chamber. c. Float, closet is made in one piece 

f, Flushing-rim. e. Plunger. n fp ar ti,p nw , lr(1 ~ nr i 0 ,- nnv 

< 7 , Rod connecting with tank? °‘ earthenware, and the nov¬ 

elty consists in the float be- 
arranged that when the water falls to a certain point 
bowl and plunger-chamber, the closet is flushed from 



Fig. 
a, Bowl. 
d, Lever. 


mg SO 
in the 
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the tank. The float, in falling, pulls down the long arm of a lever 
that is bolted to it. The short arm of this lever is connected with 
a long upright rod, and the head of this rod projects up into the 
tank, where it forms a valve which governs the supply to the 
closet. The necessity for an overflow in this closet is obviated 
by an enlargement of the arm of the plunger; this enlargement 

being too great to pass through 
the float, the plunger would be 
necessarily lifted from its s^at, 
when the water had risen above 
a certain height. 

Milne and Gant's Closet .—In 
1880, letters patent were issued 
to Milne and Gant, of San Fran¬ 
cisco, for a solid-plunger closet. 
This closet has plunger and float 
chambers, just large enough for 
the plunger and float to move up 
and down in them, and they are 
connected with each other only 
by small openings. The over¬ 
flow in this closet rises from the top of the float-chamber, 
just below the top of the bowl, and enters the oftset before it 
joins the soil-pipe. Although the compartments, as in the Ingle- 
ton Closet (Fig. 149), are simply large enough tor the purpose 
they are intended to serve, still the small conduits connecting 
them would make the scouring and cleaning received from the 
water passing through it even less effectual than if everything 
were contained in one large compartment. 

Budde's Closet .—A plunger-closet was invented in this country 
in 1882, by J. Budde. The arrangement of the mechanical valve 
in the overflow is the new feature of this closet. The overflow is 
through a tube attached to, and parallel with the plunger-chamber. 
At the bottom of the overflow there is a ball-valve; this ball is 
connected by a rod with a hinged float, that covers the top of the 
plunger-chamber; when the water rises to the top of this chamber, 


Fig. 158.—Milne and Gant’s Closet. 
a Bowl. b. Plunger-chamber, 

c, Plunger, e. Float governinglhe sup¬ 
ply-valve. g, Supply-valve. /.Over¬ 
flow. i, Flushing-rim. 
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it fills the overflow, raises the valve by means of the float, and 
passes into the soil-pipe. Neilson, 1873; Gilchrist, 1874; Keyser, 
1876; Moellmann, 1882, in¬ 



being conical, it fits tightly into the side outlet of the bowl. The 
plunger is operated by means of a rack, and ventilated. The 
pinion is weighted, and by this means the plunger is forced back 
against its seat. 

DEDUCTIONS. 

It will have been noticed by those who have read the fore¬ 
going descriptions, that the mechanical faults and the sani¬ 
tary objections to the plunger-closet are almost identical to those 
mentioned in connection with valve-closets. The utility of the 
plunger in a closet of this class depends upon its taking a water¬ 
tight seat. All the useful plunger-closets have a rubber flange 
or ring around the bottom of the plunger, and this form of plunger 
is generally effective, as long as the vulcanized rubber retains its 
elasticity; when it gets hard the plumber must be called in to put 
on a new one. 

This form of closet is liable at any time to lose the water in the 
bowl and plunger-chamber, by foreign matter lodging between the 
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plunger and its seat; so it is never safe to have a closet of this 
kind connected to the soil-pipe without a trap; although the pa¬ 
tentees usually claim it as one of the advantages of their closet, 
that it does not need a trap between it and the soil-pipe. The 
plunger takes and retains its seat by the action of gravity, and for 
this reason it is more simple, and a better mechanical device than 
the valve; requiring no levers, weights, or cranks to operate it, or 
keep it in position. 

It is necessary for a plunger to be heavy, so it can take and keep 
its seat properly; this weight is often a decided inconvenience and 
objection where the closet is to be constantly used by delicate 
women and small children. 

Taking a sanitary view of the subject, the greater number of the 
different patterns of plunger-closets should be considered inferior to 
the valve-closets, the plunger-chamber being—as with a few excep¬ 
tions it is—larger than the receiver of a valve-closet, and containing 
the plunger, float, lever, and frequently the supply-valve, upon the 
different surfaces of which filthy matter is liable to collect and 
decay. 

Mr. E. S. Philbrick says of closets belonging to this class, “The 
construction of these (supply) valves is various, and their action is 
not always reliable, which has at times caused considerable annoy¬ 
ance. If these valves can be made more certain in their action, and 
the float-chamber made more accessible for frequent cleaning, the 
apparatus can be made a very satisfactory one; but it needs careful 
treatment and good care.” 

The supply-valves not being reliable, closets of this class must 
have overflows. 

Where the plunger is hollow, the overflow is carried off through 
the plunger, but where the plunger is solid, a separate conduit has 
to be provided: and where this is trapped by a water-seal the 
water is liable to be drawn from the trap by siphon action when¬ 
ever the closet is used. To prevent this siphon action, a vent must 
be coupled to the closet, somewhere between the seat of the plunger 
and the point where the closet is connected with the soil-pipe. 

If the closet is collected with the soil-pipe without the interven- 
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lion of a siphon-trap, the breaking of the seal in the overflow would 
put the occupants of the house in direct communication with the 
soil-pipe, as the covers to the plunger-chamber are not intended to 
have their joints air-tight, except in one or two instances. In 
selecting a closet of this class, care should be taken to get one with 
a plunger-chamber at least enamelled, while a bowl and plunger- 
chamber in one piece of earthenware is the best. The mechanism 
should be simple, the plunger-chamber small, and with a top or 
cover that can be easily removed. 

The closet should be supplied with water from a cistern or tank, 
and should be admitted to the bowl through a flushing-rim. There 
should be a branch-supply for washing the plunger-compartment 
and plunger, admitted through a ring or sprinkler. 

A hollow plunger simplifies the question of the overflow. It is 
necessary for the plunger to have a vulcanized-rubber ring or flange 
around its bottom. 

The closet must have a siphon-trap under it, with a coupling or 
hub at its crown, to which a pipe may be soldered, or into which a 
pipe may be caulked; the vent must not be less than two inches in 
diameter. 
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SECTION V. 

HOPPER -CLOSETS. 

NDER this heading I have thought it best to group all 
closets that have a simple bowl and no mechanical device 
other than a water-seal between them and the soil-pipe. 

This branch of the subject may with advantage be treated under 
the two types of long and short hopper-closets. 

The long hopper is connected with a trap which is placed be¬ 
neath the floor, while the short hoppers have their trap, which is 
often formed in one piece with the bowl, placed above the floor. 

Long Hopper-Closets .—This type of closet being apparently the 
simplest form, we would naturally expect to find it the earliest kind 
put into use, but although this may have been the case there is no 
evidence to that eftect; and if it was so, it was 
considered until recent years too simple to put 
on record. 

The opportunity for invention in this class is 
limited to the shape of the closet, the shape and 
position of its water-supply device and flushing- 
rim, or to the manner adopted for ventilating it. 

Long hopper-closets are manufactured by all 
the firms making plumbers’ supplies, and may 
Philadelphia Hopper, be obtained of iron, plain, painted or enamelled, 
as well as in solid earthenware or porcelain. 

The most common form is what is called the Philadelphia hop¬ 
per. This has a bowl at the top, which suddenly changes to a di¬ 
ameter about the size of the soil-pipe. This closet is the cheapest 
and most objectionable form of its class. The sides are liable to 
become foul, the water being introduced in such ft way that it can 
then flpw around the bowl in a stream insufficient either to cleapsg 
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the sides of the bowl, or to empty the trap properly. The trap is 
connected with the bowl just below the floor line. 

Foley's Closet .—A good type of an improved form of long hopper- 
closet was invented in 1883, by J. Foley. This closet as well as 
other better forms of the class are straight or nearly so at the back, 
so faecal matter will drop directly into the mouth of the trap. The 
water-supply is conducted through an annular branch, formed in 



Fig. 161. Fig. 1(52. 

Foley’s Closet. 

a, Inlet for water. b, Bowl. c, Outlet. e, Fans. 


one piece of earthenware with the bowl. This conductor extends 
about half-way around the top of the bowl. The water is admitted 
to the bowl through three openings, one being at the back and one 
on each side. The water is distributed over the surface of the 
bowl by means of fans, instead of a flushing-rim, as is the case in 
other closets of its form. I think a good flushing-rim washes the 
bowl more thoroughly than any arrangement of fans. 

Demurest Long Hopper .—The long hopper-closet furnished under 
this name by J. L. Mott & Co., is either round or oval in shape, 
and has one of Demarest’s patent flushing-rims, the same that is 
used on the Hygeia closet (Fig. 139). This is in one piece ot 
earthenware, and forms a very neat and effective closet when sup¬ 
plied, as it is intend to be, by a tank or cistern, 
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Myers's Niagara Closet. —A. G. Myers, of New York, manu¬ 
factures a closet of this type and class. This hopper has Myers’s 
patent zigzag flushing-rim, described in connec¬ 
tion with the same firm’s “All China Closet” 
(Fig. 156). It is useless to enumerate the many 
different closets which are similar to the ones 
named. All the prominent firms in England and 
America manufacture closets which vary from the 
ones illustrated only in the mode of flushing, or 
in a slight variation in their form. The long 
hopper closet is the best form for exposed situa¬ 
tions where it is necessary to place the trap some 
distance below ground, according to the severity 
ofihe climate. It is necessary in a closet of this 
supply-cock placed at the same distance below 
the surface, opening it by means of a long key or rod. 



The Niagara Closet. 
a. Howl. 6, Outlet, 
c, Flushing-rim. 

kind to have the 


Maddock's “ Wash-Out ” Closet .—The Maddock’s “Wash-Out” 
closet is of the long hopper class, and has a projecting lip formed 
on the upper and front part of the rim, to better 
adapt it for use as a urinal. 

Rhoads's Closet .—The Rhoads long hopper 
closet was invented in this country in the year 
1877. This closet is intended to be used without 
either a wooden casing or seat, in this manner 
avoiding the accumulation of, or collections of 
urine on, in, or behind the wood-work. A closet 
arranged in this manner is excellent for use in 
hospitals or prisons. In the first case the wood¬ 
work might absorb and communicate infectious 
diseases, in the latter case the wood-work would 
become foul from careless usage. 

A large number of long hopper closets have vent-pipes at¬ 
tached to the lower part of the hopper just before it is connected 
with the soil-pipe or trap. Among closets with the vent, may be 
mentioned the “ Worcester ” closet, and I have been informed by 
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Fig. 164. 

Maddock’s Hopper. 

«, Bowl. 

6, Flushing-rim. 
d. Outlet, 
c, Projecting lip. 
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Mr. O. W. Norcross, that it was in use in the city from which it 
takes its name a number of years previous to the year 1876. In 
these closets the arrangement of the vent is for 
the same purpose, and in principle they seem to 
be identical. The receiver is a decided objec¬ 
tion in the Smith closet, acting as a collector of 
filth: it is almost as objectionable as a receiver 
under a pan-closet. 

The intention was to use these closets without 
a trap, in which case the vent near the soil-pipe, 
as in the Worcester closet, would be advantage¬ 
ous; but they are also intended to act as a vent 

J . u, jjum. 

for the room : for this purpose the Smith closet 6, Supply. 

... c, Seat and flushing- 

would have a slight advantage. rim. 

The Phillips Closet .—In 1882, a closet was d ' 0utlet ' 
invented which is a combination of the Worcester and Smith 
closets. The bowl is formed separately to set into a small hopper. 
The vent-pipe starts near the floor, runs along the side of the hop¬ 
per, and has an opening into it near the bottom of the bowl. 1 his 



Fig. 165. 

Rhoads’s Hopper. 



Fig. 166.—Perspective. 



Phillips Closet. 

a, Bowl. b, Flushing-rim. c, Vent-pipe. d. Outlet. e, Supply-coupling. 

/, Upper opening into vent-pipe. 


closet instead of having a metal hopper into which the bowl is set 
with the same objectionable putty-joint described in connection 
with the pan-closets, has the bowl, hopper and vent-pipe made in 
one piece of earthenware. 
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Watson's Closet .—Another closet of this kind, designed by 
Watson, is so arranged, by curving the outlet from the bowl, that 
the trap and its contents will be out of sight. This closet has a 
vent let into socket for a vent-pipe just before it joins the trap or 
soil-pipe. The bowls of this closet are made oval or square, and 
are much larger than this portion of the closet usually is. They 
can thus be used as slop-hoppers or urinals to better advantage 
than if the bowl were small. 

There is no objection to using a vent-pipe in the position shown 
in the preceding closets; and it might be found advantageous in 



Fig. 168.—Oval Bowl. 


Fig. 169. — Square Bowl. 


Watson’s Closet. 

c, Flushing-rim. e, Trap. /, Supply. 


n, Bowl. b, Yent. 


taking off odors from the room, or odors created while some one 
was at stool. It must be remembered that a vent-pipe can never 
be a substitute for a proper siphon trap under the closet. Pa¬ 
tentees sometimes claim that there is no further necessity for a 
trap, as the vent-pipe opening into a hot flue would carry off all 
noxious gases generated in what Mr. Eardley F. Bailey-Denton 
properly calls the inside sewerage system of the house. 

The purpose which a vent-pipe of this kind is intended to fulfil— 
to carry ofif odors from the closet bowl or room—would be better 
served by an annular ring with slots in it, extending around the 
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top of the bowl, and connected with some heated flue or pipe, and 
made either of metal separate from the closet, or of earthenware 
formed in one piece with the bowl. 

Fowler’s Closet .—Baldwin Latham describes a novel form of 
long hopper closet in the one designed by Fowler. The novelty in 
this closet consists in the trap being connected with the drain-pipe 
from the yard, sink, wash-basin, or other 
fixture. 

In this manner only waste-water could 
be used in washing matter from the trap. 

Under some circumstances, in villages or 
country places a closet of this kind might 
be found useful. I consider the better Fig. 170.— Fowler’s Closet, 
long hopper-closets preferable to any J’ lospection-lcoTCn c,Dram ’ 
other class or form, except the short hop¬ 
per, and there are only two reasons why the short hopper is to be 
preferred. It has less distance between the bowl and trap, and 
thus less surface to become foul. 

It appears to have been conclusively proved by the experiments 
of Messrs Edw. S. Philbrick and E. W. Bowditch made under the 
auspices of the National Board of Health, that the momentum of 
the water created by the distance between the top of the bowl, and 
the water in the trap was sufficient to force sufficient water out of 
the trap to break the seal. The vent-pipe (2") seems to have very 
little effect in preventing loss of seal by momentum, which must 
not be mistaken for siphon action. So it can be seen that a closet 
of this kind might lose its water-seal, and the party using it be 
none the wiser. T he trap is such a distance from the closet seat, 
that it is impossible to see whether the trap has lost its seal or not. 

SHORT-HOPPER CLOSETS. 

1 his type may lie conveniently treated by grouping together 
those which have a bottom outlet in distinction from those which 
have a side outlet. 

Mr. W. P. Gerhard has seen proper in his book* to classify a 
number of the short-hopper closets, some of which have their outlet 



* Bouse. Drainage and Sanitary Plumbing. Wm. Paul Gerhard, New York. 1882. 
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Fig. 171. — Thomas Smith’s Closet, 
a, Bowl. b. Trap. c, Supply-pipe. 
d. Branch to bottom of trap from supply- 
pipe. e. Inspection-hole. 


at the bottom and others at the side, under the name of “ Wash¬ 
out Closets.” I think it simplifies the matter to place them where 
they certainly belong, in the class of hopper-closets. Mr. Gerhard 

himself says: “ A wash-out 

closet is in fact only a modi¬ 
fied and improved form of 
hopper.” 

Thomas Smith's Closet .— 
The earliest patent for a closet 
of this type was issued by 
Great Britain to Thomas 
Smith, in 1842. The pa¬ 
tentee claims as a novelty the 
branch from the supply-pipe 
(the closet being supplied 
from a tank), which is con¬ 
nected with the bottom of the trap. This branch from the supply- 
pipe is intended to thoroughly wash out any matter which might 
be in, or would otherwise remain in the trap. In this closet the 
trap, instead of being circular in 
cross-section, is rectangular. It 
has an inspection-cover on the 
crown of the trap, and the water 
is spread over the bowl by 
means of a fan. 

French Short Hopper. —F. 

Liger* tells us that this closet 
(Fig. 172) was designed in Paris, 
in 1872, for use in public places, 
being modelled according to 
English patterns. He states 
“ that the gases from the sewer 
are cut off by a siphon-trap.” 

In public places where this closet had been introduced, it was made 
to operate by opening the doors. The closet is arranged so it can 

* Fosses d’Aisance, Lah'ines, Urinoirs, et Vidanges. F. Liger, Paris, 1875. 



Fig. 172. 

French Short-Hopper Closet. 
a. Bowl, b , Trap, c, Inspection-hole. 
d. Supply-pipe, e, Branch from supply- 
pipe connected with bowl. /, Open¬ 
ing into bowl. g , Lever opening 
supply-valve. 
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be supplied with water, either by means of a supply-valve or from 
a tank. The peculiarities of this closet consist in the branch from 
the main supply-pipe for flushing the trap, and in the partition of 
the trap being so placed as to form a screen, and hide, rather than 
get rid of, any disagreeable matter that might possibly remain. 

HellyeVs “ Vortex" Closet. —S. S. Hellyer, of London, received 
patents from Great Britain in 1878, and from the United States in 
1880, for a short hopper closet which he has named the “ Vortex.” 
The novelty of this closet is based on the shape of the bowl and 
flushing-rim. The flushing-rim is so arranged as to throw a strong 



Hellyer’s “Vortex” Closet. 

a, Bowl. b. Trap. c. Opening for jet of water. « e, Flushing-rim. 
s, Supply. v, Vent. 

jet of water directly into the bottom of the bowl, this being also 
the bottom of the trap, by this means forcing whatever water or 
foreign matter there is through the trap into the soil-pipe. It will 
be seen by the illustration (Fig. 173) that it is intended in some 
cases to have a branch from the main supply-pipe feeding the bot¬ 
tom of the trap, as described in the Smith closet (Fig. 171). There 
are openings in the flushing-rim around the sides of the bowl, by 
which the surface of the bowl is washed. The trap is properly 
vented. This branch connecting with the bottom of the trap is 
unnecessary in the better forms of short-hopper closets, where they 
are flushed from a tank, through a properly-arranged flushing-rim. 

IVm. Smith's Closet .—The “Siphon-Jet” closet, manufactured in 
San Francisco, and patented in 1876 and 1878 by Wm. Smith, also 
depends upon the branch from the supply-pipe to cleanse the trap 
and force the waste matter into the soil-pipe. This closet is fur- 
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nished in one piece of earthenware, or with an earthenware bowl and 

iron trap. It is connected with a tank, or may be connected directly 

with the supply-pipe, the flush being governed by a patent valve. 

Mr. J. Pickering Putnam, in 

1884—within the last month— 

has patented a closet with a jet 

supply to the trap. 

The jet is large. It forms a 

part of the tank, and the water 

is held in position by a vacuum 

formed in the top of the tank 

itself. It claims to be noiseless, 

as the water enters below the 

water line. I should think this 

large receptacle would become 

Kniii h s C IumT. f ou i by the water from the closet 
d Branch J 



Fig. 176.—Win 
a, Bowl, b Fan. c Trap. 

supply-pipe. e, Supply-pipe. 
/, Inspection-hole. 


From the illustrations it appears 
complicated and to have many 
corners and crannies to collect dirt. 

English Closet .—Baldwin Latham describes a short-hopper 
closet in which the flushing-rim is connected with the bottom of 
the trap. He says: “this form of closet with bye flushing-pipe 
was introduced to remedy the defect, which, as already referred 
to, attends the hopper-closet, that is the cleansing of the trap after 
the use of the closet.” This evil mentioned by Latham has been 
remedied by properly arranged and devised water-supply and 
flushing-rims, which are now manufac¬ 
tured as a part of the better short-hopper 
closets. 

Closets manufactured as described, with 
a branch from the supply-pipe connecting 
with the bottom of the trap, would be pe¬ 
culiarly susceptible to the evil which it is 
claimed sometimes takes place when the 
supply-pipe is attached directly to the bowl 
of the closet, a valve only intervening; viz., 
the liability of foul air or filthy water being drawn from the closet 



Fig. 177.—English Closet. 
h. Bowl. c. Trap 
Branch-supply. 
y. Flushing-rim! 
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when a faucet is opened on some floor below, the supply-valve of 
the closet being open at the same time. For the reason stated 
care should be taken always to connect closets of this kind with a 
separate tank or cistern when—and they are simple and useful— 
they are used. 

Hellyer 1 s “ Short Artisan HopperP —This closet is composed of 
two pieces of earthenware, the bowl and trap, which are joined to¬ 
gether by means of clamp-screws, putty or cement being put into 
the joint. The bowl of this closet is oval in shape, with its back 
edge nearly straight, so the bowl need not become foul by faecal 
matter dropping on it. This closet has a flushing-rim which serves 
its purpose well, and the trap is properly vented at the crown. In 




Fig. 179. 


Fig. 178. 


Hellyer’s Short Artisan Hopper. 


connection with his patent flushing-rim, Hellyer arranges an an¬ 
nular rubber band, in a groove made for the purpose on the top of 
the flushing-rim. The seat of the closet is intended to fit down on 
this band and thus prevent smells or cold air from coming into the 
room from beneath the seat. It is the custom in England to have 
the “ tell-tale” pipe from the closet-safe run through the wall into the 
outer air. A draught through this pipe might become disagreeable 
to a person occupying the seat of the closet. This closet has an 
opening at the crown of the trap, to which a vent must be attached, 
\ and in use it is simple and effective. 

Demarest's Shot t-Hopper Closet .—The ]. 

1 ^Jjj L. Mott Iron Works manufacture a short¬ 
ly hopper closet which in appearance and in its 

fl manner of working is almost identical with 

T 180 .—Flusliintr-rim. the Hellyer short hopper. The novelty con- 
t India-rubber ring. * 11 . J 

c. Flushing-rim. sists in the manner of connecting the bowl 

with the trap, and the trap with the vent-pipe, and in the Demarest 
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patent flushing-rim (see Fig. 180). The top of the trap and the 
bottom of the bowl are both encircled by a projecting ring or flange, 
over and around which a metal collar fits. This collar when bolted 

makes a very strong joint. 
The space between the 
collar and the joints has 
to be filled with putty or 
cement. The coupling 
for the vent-pipe is a 
two-inch zinc-coated iron 
quarter-bend, which has 
a hub on the free end, into 
which the spigot of the 
vent-pipe can be caulked. 
If a lead vent-pipe is to 
be used, a brass coupling 
must be connected with 
the trap instead of the 
iron one described. 



. Flushing-rim. 
Pipe- 


b. Bowl, r, Trap, g, Vent- 
/, Collar or clamp. 


-Roe's Closet .—Baldwin Latham, in his work on sewerage, illus¬ 
trates two short-hopper closets. Mr. Latham states that in this 
closet exists the first instance of a vent-pipe being properly placed 
on the trap. The reader of the foregoing pages will probably 



Fig. 183. Fig. 184. 

Roe’s Closet. Straight-Back Hopper, 

a, Bowl. b, Trap. c, Vent. 


recollect that the vent to the trap was used or invented in connec¬ 
tion with the Wilkins closet forty years ago. Figure 184 is shown 
as an example of this class, in which the back is made straight, so 
fiecal matter will drop directly into the trap, and not adhere to the 
sides of the bowl. 

Carmichael's “ Wash-down" Closet. — Mr. W. P. Buchan, in 
1879, invented a closet of this class, which he informs us is fur- 
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Fig. 185. 

Buchan’s “ Carmichael ” Closet. 
a, Bowl. 6, Trap. c, Vent. 


nished in one or two pieces of earthen ware, the joint being made 
above the water-line.* This closet is supplied with a flushing-rim 
to wash the sides of the bowl, and also with a jet of water which 
strikes the water in the bowl so as to 
force it through the trap. The trap 
has an inspection-hole on top. This 
closet seems to have deservedly met 
with success in England, where there 
seems to be a tendency, which should 
be followed in this country, to adopt 
short-hopper closets in preference to 
all styles or patterns. Mr. Buchan 
calls the short-hopper closets which 
have an outlet at the bottom wash-down closets, while those which 
have an outlet from the side lie calls wash-out closets. . 

A. G. Myers's “ Niagara" Closet No. 2 .—A short-hopper closet 
has been quite recently introduced into the market by A. G. Myers, 
of New York. This closet is made in one 
piece of earthenware, or it is furnished with 
a part of the trap separate from the bowl. 
It is flushed by carrying the Water-supply 
through or against a fan. The bowl of this 
closet is waved or corrugated in circles par¬ 
allel to the floor. The idea is that the water, 
coming in contact with the inequalities of the 
surface, will wash the bowl more thoroughly 
than would be the case if it were smooth. 
It appears to me that the under side of the 
wavy surface would not be washed at all, and if this is the case, 
more harm than good would be done by making a bowl in this 
manner.! The trap in this closet has a hub for a vent-pipe, which 
is placed, in accordance with the suggestion of Hellyer, on the side 
of the trap nearer the soil-pipe than is usual. This position is in¬ 
tended to prevent foul matter from being forced up into, and lodg- 

* Plumbing. W, p. Buchan, London, 1883. 

t Since the above was written. Mr. Mvers has changed the form of this closel. 
and put it on the market in the form of Hellver’s short hopper (see Figs. 178-179), 



Fig. 186. 
“Niagara” No. 
a, Corrugated bowl. 
b Fender. c, Pan. 

d, Trap. e, Vent. 
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ing in the vent-pipe. It is claimed that the vent-pipe is sometimes 




closet which is made in one piece of earthenware, and is designed 
so as to have either two traps or a trap and an offset between it and 
the soil-pipe. The traps, and also the offset have openings for vent- 
pipes. The closet with the double trap would have a confined air¬ 
space which could only be ventilated 
by an inlet as well as an outlet pipe 
for the air. I think as there is nothing 
gained by the double trap, the closet 
with the trap and offset is to be pre¬ 
ferred. 


Fig. 189.—Waring’e Siphon Closet, 

n, Bowl, b Pan, p, Siphon, 
d, Trap No, 2. 

every time the bowl is used, 


Waring's Siphon Closet .—This 
closet, which was designed by Mr. 
Geo. E. Waring, Jr., of Newport, 
R. I., has a very deep water-seal trap 
at the the bottom of the bowl. The 
closet is set over a weir, which is 
placed beneath the floor, The con, 
tents of the bowl are siphoned out 
From its shape it is necessary that 
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this closet should be filled to within a short distance of the top of 
the bowl, before the necessary siphon action which empties the 
bowl can take place. This excessive amount, or, more properly 
speaking, the height to which the water rises in the bowl, is exceed¬ 
ingly disagreeable sometimes. The weir below the floor is in shape 
or form very much like the objectionable D-trap. The first trap by 
reason of its siphon action cannot have a vent-pipe in the usual 
position. The closet is gracefully formed in one piece of white 
earthenware. 

Boyle's “ Tidal Wave" Closet .—In the year 1882 a closet with 
the double trap was invented by J. E. Boyle. An air-pipe runs 
from the space between the two traps, up and through the tank. 
This air-pipe is governed by a valve which opens only when acted 
on by a pressure from below, so 
this vent-pipe would not inter¬ 
fere with forming of the partial 
vacuum, which would be neces¬ 
sary before the closet could be 
emptied by siphon action. When 
two-thirds of the service-box has 
run off, the vacuum is broken and 
the remaining third fills the bowl. 

The bowl and its double trap is 
manufactured in one piece of 
earthenware. The lower trap is Fig. 190.—Boyle’s Closet, 
properly ventilated. The closet a , Bowl. 5, Siphon. c, Trap, 
must be supplied from one of Boyle’s d ' e ' pipe/’ Supi)ly 

patent cisterns or tanks. 

William Bunting, of New York, received patents from the United 
States, in 1878, for a closet in which the siphon action is created 
by a piston which works in a chamber situated above the trap. 

A. G. Jennings's Side-Outlet Hopper .—The first short hopper 
with a side outlet was invented in 1853, by A. G. Jennings, of 
London, in which he claims as novelties “the basin (bowl) and 
trap combined in one piece of earthenware, sq formed that the 
basin is made to contain a quantity of water. ... .The escape may 
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be from the face, side, or front. The basin may be of any shape to 
hold water in the bottom.” In 1876 an improvement was made on 
this closet, for which a patent was issued. He says: “ It has been 

found to have the dis¬ 
advantage that the 
water tends to run 
around and around, in¬ 
stead of passing out in 
a stream.” To remedy 
this defect, a rib, which 
is shown in the illustra- 
by a dotted line, was 
introduced. This rib 
causes the water to be 
thrown in a mass to¬ 
ward the outlet, carry¬ 
ing whatever waste 
matter there was in the 
bowl with it through 
the trap. An opening 
for a vent-pipe, which is not shown in the illustration, is now 
manufactured in the usual position on the crown of the trap. The 
water is supplied through a fan instead of a flush¬ 
ing-rim, and it is intended to be connected with a 
tank. 

Buckland & Rees's Closet .—The second closet 
of this class was invented in England in 1862, 
by Buckland & Rees. This closet has its fan so 
shaped that a portion or half the water entering 
the bowl is driven to each side, “ instead of being 
driven with a spiral motion, as is usually the case, 
the greater part of the water being allowed to 
flow' directly to the bottom of the basin, and 
thence through the aperture or discharge-pipe on 
the other side,” This closet has its trap and bowl 
ill separate pieces, The “National” side-outlet closet manufac- 


Fig. lot.—Jennings’s Side-Outlet Hopper. 
n. Bowl. b, Trap. c. Supply. d. Dotted lines 
showing where rib e was added in 1876. 



Fig. 192. 

Buckland & Rees’s 
Hopper-Closet. 
a, Bowl, ft, Trap, 
c, Fan. /, Supply. 
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tur^il in this country is apparently a combination of the two closets 
which have just been described. 

Hellyer 1 s Side-Outlet Hopper. —I illustrate two forms of short 
hopper of the type under discussion, which were invented by S. S. 
Hellyer, of London. He acknowledges that he was unable to 
make closets of this kind act satisfactorily. The faecal matter 
would strike against the sides of the outlet, and leave it in a foul 
condition. To obviate the tendency which the waste had to re¬ 
main in the bottom of the bowl, the supply-pipe was divided into 



Helper's Side-Outlet Short-Hopper. 

«, Bowl. c, Flushing-rim. e, Inlet for supply. f, Outlet. 

two parts, one of which entered the bowl near the bottom, and in 
this manner forced the water and foreign matter through the outlet. 
Hellyer concluded that this particular form of hopper was not good 
for the purpose which it was intended to serve. The bowl is 
formed so it can be placed in an ordinary trap that is placed above 
the floor. 

Bostel’s 11 Brighton" Closet .—A closet of this class, which has re¬ 
cently been extensively used in this country and in Europe, was in¬ 
vented in 1877, by D. T. Hostel, of Brighton, England. This closet 
is made in one piece of earthenware, the bowl and trap being 
formed in a manner similar to the Jennings short hopper (Fig. 191), 
the difference being in the flushing-rim, inspection-hole, and in the 
vent-pipe. The supply-pipe is divided so as to enter the flushing- 
rim at two points. Flowing around the flushing-rim, the water 
enters the bowl through small holes, which are purposely made 
larger on the side of the bowl, opposite to, or furthest from the 
outlet. By this arrangement the greatest volume of water is thrown 
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where il is most needed, and the matter in the bowl is carried into 
the trap, if not through it. There is an opening with a cover, to be 
used for the purpose of inspecting the mouth of the trap, and form- 



a, Bowl. b. Trap. e, Inspection-cover. d, Flushing-rim. c, Yent. 
/, Slots in flushing-rim. y, Double-supply. 



ing a top to the side outlet. The opening for a vent-pipe is just 
below the inspection-cover. A vent-pipe in this position will only 
serve to carry off locally-generated gases, and must never be con¬ 
nected with the soil-pipe, as it would form a 
communicating duct between the inside sewer¬ 
age system and the house. In this closet a 
vent-pipe to prevent siphonage, back pressure, 
and to carry off gases generated in the soil 
and other waste pipes, would have to be con¬ 
nected with the branch from the soil-pipe 
below the floor, as there is no opening for the 
purpose near the trap. There is sometimes a 
false bottom or screen manufactured in this 
closet. I can see no good purpose served by 
this screen, while it increases the space and 
surface between the bowl and trap, which is 
liable to be fouled by matter in its passage to 
the trap. This closet is arranged to receive its water from a tank. 

Stidder’s Closet .—In 1878, one Stidder invented, and received 
patents from Great Britain, for a supply-pipe divided so the water 



Fig. 198. 
Stidder’s 
Branch Supply. 
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could enter the flushing-rim at three points. This flushing device 
was intended for use with a short-hopper closet. 

The Lambeth “ Flush-out ” Closet. —A closet of this form and 
class, which was designed and is manufactured by Doulton & Co., 
of England, is made in two pieces of earthenware. This closet has 
an inspection-hole so that the compartment over the top of the 
trap can be examined without difficulty. There is also an opening 
in the crown of the trap, which may either be used as an inspection- 
hole or as a place into which a vent-pipe can be inserted. The 
flushing-rim is similar to the one de¬ 
scribed in connection with the Lambeth 
“Trapless” closet (Fig. 61). The 
openings in the flushing-rim, opposite 
the side-outlet, are so arranged that a 
large body of water is thrown directly 
into the bottom of the bowl, and in 
this manner the bowl and trap are 
cleaned by the scour of the water. The 
J. L. Mott Iron Works, of New York, 
have recently introduced a closet of 
this kind into the market, which has an 
inspection-opening over the side outlet, 
and a brass coupling in the usual position on the soil-pipe side of 
the trap, to which a vent-pipe must be soldered or caulked. These 
closets are furnished in one piece of earthenware, or with an earthen¬ 
ware bowl and an iron trap, and are called the “Inodora” and 
“ Purita.” 



Fig. 199. 

The Lambeth “Flush-out” 
Closet. 

«, Bowl. 6, Trap, e, Inspection- 
cover. d, Flushing-rim. 
e, Supply. /, Opening for vent. 


DEDUCTIONS. 

As stated before, / consider the simple short-hopper closet , with 
a bottom outlet , the best form of water-closet in use at the presetit time , 
when it is properly flushed from a tank, through a well-arranged 
flushing-rim, and has a trap properly ventilated. Although I have 
not found it necessary, a vent-pipe encircling the bowl and con¬ 
nected with a heated flue may sometimes be found advantageous. 

In this form of closet we find one simple in its construction, 
effective in its action, immediately discharging the ffecal matter into 
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the soil-pipe, and at the same time cleanly and healthful, having no 
concealed chambers or compartments to become foul and generate 
unwholesome gases. In fact, it leaves little to be desired as an im¬ 
provement on water-closets. Closets with bottom outlet and of 
the short-hopper pattern, with effective flushing-rims, are manufac¬ 
tured by the majority of dealers in plumbers’ supplies in the United 
States and Great Britain, and the French have also made an effort 
to manufacture and introduce them into Paris. The short-hopper 
closets of the form under consideration are recommended by such 
prominent authorities on sanitary plumbing as S. S. Hellyer,* of 
England; W. P. Buchan,t of Scotland, and Prof. P. PutyoJ in a 
work recently published in Belgium. By a comparison with other 
forms which are and have been in use, the cleanliness, simplicity 
and effectiveness of the short hopper can easily be appreciated by 
those who are least expert on the subject. With the valve-closet 
we have the bowl and its usually faulty connection with the receiver. 
The valve itself and its seat, nicely adjusted with all necessary 
cranks, spindles, journals, springs, levers, weights, etc., according to 
the pattern of closet, are all liable to get out of order, and all parts 
which are within the receiver and the sides of the receiver are liable 
to become foul. Port : ons of the valve are formed of perishable 
rubber, the overflow is more or less complicated, and the trap, when 
one is used, is necessarily placed below the floor, with few excep¬ 
tions. 

The plunger-closet has its plunger, plunger-compartment, and, in 
all except a very few cases, floats aud supply-valves with overflows, 
all connected with the bowl, and between it and the trap. 

In the classes just mentioned, all the described mechanism is 
used in place of the simple bowl and trap of earthenware. And 
with what gain ? The speedy and effectual removal of waste 
matter is accomplished more quickly and thoroughly by the simple 
than by the complex closet. In the plunger and valve closet small 
particles of filthy matter and foul sediment collect in the compart- 

* The Plumber and Sanitary Houses. 

f Plumbing. 

I L'Hygiene dans la Construction des Habitations Prirces. 
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ments which are under the valve or around the plunger, and con¬ 
cealed from view. These particles decay and generate foul and in 
some instances poisonous gases. 

The whole surface of the short hopper, except in the side-outlet 
form, is visible, and any particles that cling to the bowl are in plain 
view, and I think all will acknowledge that it is better to have such 
foulness where it can and will be cleaned off by a careful house¬ 
keeper, than to have it out of sight, where it will remain and un¬ 
dergo decay; fair without, but foul within. When these closets 
(the simple short hopper) have their seats in the proper position, 
the tank placed at a sufficient height, between seven and eight feet, 
one-and-a-quarter-inch supply-pipe, which must not be diminished 
by bends, I have never known them to fail to wash the bowl per¬ 
fectly whenever flushed. The plunger and valve closets are sup¬ 
posed by many to form a mechanical seal between the bowl and 
the soil-pipe, but this is not the case with the closets of this class 
which are in the market, as the overflow only interposes a water- 
seal, except in the closets mentioned in preceding pages, which is 
the same seal as the trap of the short hopper. Although the ex¬ 
periments of Dr. Fergus, of Glasgow, and Doremus, of New York, 
have apparently proved that gases in a concentrated form will pass 
through a water-seal trap, nevertheless I think it can be said with¬ 
out exaggeration, that the majoity of sanitarians have accepted the 
experiments of Dr. Neil Carmichael, of Scotland, which have since 
been confirmed by Dr. Wernieh, as conclusively proving that 
“ water-traps are therefore, for the purpose for which they are em¬ 
ployed, that is for the exclusion from the house of injurious sub¬ 
stances contained in the soil-pipes, perfectly trustworthy;” in other 
words, organic germs will not pass through a water-seal trap. With 
the traps vented and the soil-pipe open, we need have no fear of 
gases passing through the trap, provided the water-seal remains 
intact. 

The advantage which a short hopper has over a long hopper 
has been mentioned in connection with the description of the latter 
type, as having less surface to become foul between the seat and 
the trap, and the possibility which exists of the trap under the long 
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hopper losing its seal by the impetus attained by the water. The 
advantage which this form has over the hopper with the side outlet 
is having the mouth of the trap always visible, and being without 
the concealed space formed by the side-outlet between the bowl 
and trap, which should always be avoided. It is needless to say 
that the pan-closet, as it is usually manufactured, with its container 
which becomes almost filled with filth, the faulty connection be¬ 
tween bowl and container, which allow gases generated to enter 
the room, its imperfect flush and leaky supply-valves, is not to be 
compared with the short-hopper closet. 
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SECTION VI. 

MISCELLANEOUS CLOSETS. 

HE two closets of which the following is a description, do 
not belong to either of the classes which have been 
enumerated; at the same time they appear worthy of 
description. 

The first is a closet of German pattern, described by Baldwin 
Latham in his work on sewerage. 

German Closet .—This closet consists of a side-outlet hopper, 
with a siphon trap above the floor, in the bowl of which there is a 
tilting-basin that can be filled with water. The inside basin con¬ 
ceals the outlet from the bowl into the trap. 

When this basin is lifted, or tilted, its contents 
are discharged through the trap into the soil- 
pipe. 

This closet in its manner of operation is almost 
exactly like the tilting wash-basins patented and 
manufactured by J. G. Jennings, of London, and 
I should think the space between the two basins 
was liable to become very foul. 

The second closet that belongs to the miscel¬ 
laneous class, which I have selected for description, is one invented 
by John Tylor & Son, of London, in the year 1873. 

This closet has a large receiver (in every way equal to, and as 
objectionable as the receiver under the ordinary pan-closet), into 
which the bowl projects. 

The projecting outlet from the bowl turns at a right angle with 
itself after entering the receiver, and over its outlet is fitted a horn¬ 
like valve which revolves on a short arm and has its upper end 
open. This valve has a rubber band stretched over its larger end, 
where it fits against a metal seat that is clamped to the outlet of 



German Closet. 

a. Tilting-basin. 
c, Trap. 
e, Supply. 
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the bowl, in this manner the water-closet bowl is kept filled with 



Fig. 201. — Tylor & Son’s Closet. 
a, Bowl, b, Horn-valve, c, Receiver. 
y, Bath-waste. 


water to the height of the small 
end of the horn. The overflow, 
which, according to Mr. E. F. 
Bailey-Denton, is now supplied 
with a ball-valve, takes place 
through the horn. 

There is an inlet cast on the 
receiver of this closet into which 
bath or water-basin wastes may 
be caulked. 

Neither of the above described 
closets probably will ever come 
into extended use, as they are 
inferior to most plunger and 
valve closets, and for this reason 
far inferior to the class of hop¬ 
per-closets. 


LATRINES. 

The class of which the following is a description is in reality a 
combination of closets, rather than a single one, and is always in¬ 
tended for use in public places, such as depots, schools, hospitals, 
barracks, asylums, or any place where the usual closet will most 
probably be neglected or abused, and where a janitor can take 
charge of flushing and emptying them ; the plug, valve, or tank, 
which forms the mechanism of the closet are under lock and key, 
and accessible only to the janitor in charge of the building. 

The Lambeth Improved Latrine .—Doulton & Co., of England, 
manufacture a latrine that consists of a series of stone-ware bowls 
connected with each other and the main drain by suitable stone¬ 
ware pipes. The plunger is a simple hollow one that is formed by 
an iron tube. The plunger forms the overflow and has a perfest 
seat over the siphon-trap. The plunger is lifted by a handle that is 
kept under look and key by the janitor. 

The bowls are filled from one cock. When it is necessary to 
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empty the latrine, the handle is raised and the outlet pipe ( 5 " di¬ 
ameter) is opened, when the 
contents of the whole row of 
bowls and connecting-pipes will 
be discharged through the trap 
into the soil-pipe, in a few mo¬ 
ments. 

The trap of this latrine is sup¬ 
plied with an inspectioivhole, 

and it should also have, when Fig. 202.—Lambeth Latrines. 

used, an opening for a vent-pipe Bowls, b. Connecting-pipes jointed 
. 1 0 to bowls, d. Connecting-pipe, 

on the side of the trap next to e, Plunger-chamber. /, Plunger, 
the soil-pipe. MospectionW. 

Jennings's Patent Latrines .—These latrines have been exten¬ 
sively used in public buildings in England. They are composed of 
bowls made on a special spherical pattern, connected with each 
other by means of short pipes, the flanges of which are bolted 
together. The bowls rest on short legs, so the whole system is 

raised above the floor. The 
bowl is divided in hemi¬ 
spherical pieces. This form 
and arrangement is conven¬ 
ient for shipping, as the 

upper half will set into the 

lower one. The bowls are 
furnished either in highly 
glazed vitrified stone-ware or 
enamelled iron. The plug is one of Jennings’s hollow plungers 
opening over a simple siphon-trap. The plunger should be raised 
once a day, and oftener if ample water can be obtained. The 
water-cock as well as the plunger should be in charge of the 
janitor. 

TyloSs Latrine .—In the year 1873, Tylor & Son, of London, 
received patents for a latrine of a peculiar form. The bowl is 

formed so as to set into and rest upon a receiver. This receiver 



Fig. 203.—Jennings’s Latrines, 
a. Upper part of bowl. b Lower half, 

c, Connecting-pipe. d, Feet. 
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has on each side at the bottom a projecting spigot that could be 
cemented or caulked into the bell of a pipe. In this way a con¬ 
tinuous line of latrines can be formed. The bowl, which is oblong. 




a, Bowl. 


Tylor’s Latrine. 

b, Receiver. c, Spigot ends. 



has foot-rests on each side, and is intended to be used by parties 
crouching, no seat being provided. The patentee says they were 
invented for the foreign market. In public parks where water- 
closet seats would be liable to abuse, or where they might com¬ 
municate disease, latrines of this or a pattern to accomplish the 

same end would be found 
useful. 

Mott's Latrines .—The 
J. L. Mott Iron Works, 
of New York, manufac¬ 
ture latrines in this coun¬ 
try, of plain, zinc-coated, 
or enamelled iron. The 
bowl is formed in one 
piece with a section of 
the connecting pipe. The 
pipes are octagonal in 
section, and have flanges 
on the end by which they can be bolted together. The water is 


«, Bowl. 


Fig. 206.—Mott’s Latrine. 
b, Supply. c, Connecting-pipe. 
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held at the same level in each of the bowls by means of a hollow 
trapped plunger. This plunger as well as the compartment in 
which it is placed is of the same kind as the one described in con¬ 
nection with Demarest’s closet (Fig. 1*38). The same firm manu¬ 
factures a number of trough-closets. I11 closets of this kind there 
is no bowl; but a trough long enough to receive the number of 
seats desired. The outlets to the trough 
are closed by a hollow trapped plunger 
according to Demarest’s patent. The 
plunger operates in a chamber separated 
from the trough, and it is lifted by a 
combination of levers, which are clearly 
shown in the illustration. (Fig. 207.) 

Parjitt's Latrines. —A. G. Myers, of 
New York, manufactures a latrine 
formed in the shape of a long wooden 
box lined with lead, the cover to this 
box being divided into as many seats as 
it is necessary to have. This box is 
connected by a six-inch outlet and trap 
to the main soil-pipe. The novel feature in this latrine is the ar¬ 
rangement of a tilting-tank above the end farthest from the outlet. 
The tank is connected with, and is to be filled from wash-basin or 



Fig. 207.—Trough-Closet.’ 

a, Trough. b, Plunger-cham¬ 
ber. c, Plunger, d. Lever- 
handle. f, Overflow. 



slop-sink wastes. The tank being balanced on journals is so ar¬ 
ranged that one end will be heavier than the other when it be- 
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comes filled with water, 'l ilting automatically it will empty its 
contents into the trough, and at the same time force the contents 
of the latrine through the trap. 

In the place of latrines it is now a common, and I think the best 
practice, to use a row of long or short-hopper closets, either flushed 
by a tilting-tank, or a tank which is operated by connection with 
the seat or door of the water-closet room. 

A tilting-tank can have its water-supply so arranged that the 
closet may be flushed at either short or long intervals. The time 
between the flushes should be regulated according to the abund¬ 
ance of the water-supply as well as according to the use the closet 
receives. 

One or two arrangements for opening the supply-valve in the 
tank automatically will be described further on. Where rows of 
either long or short-hopper closets are used in place of a latrine, 
each bowl has the advantage of a separate and ventilated trap be¬ 
tween it and the soil-pipe. While with the ordinary latrine we 
have each bowl with its connections to become foul, and these foul 
surfaces will be exposed to the room whenever the latrine is 
emptied. When foul matter is dropped into one bowl of a latrine, 
there it must remain, no matter how great or offensive the stench 
may be. 

In hospitals it is often imperative to have the faecal matter from 
patients discharged directly into the soil-pipe, in which case a de¬ 
tached closet, one of a row, would be found most serviceable. 

I do not think any case could arise in which a row of hopper- 
closets would not be superior to a latrine unless it were in the case 
of a public park, where the closet would be open to the most com¬ 
mon forms of public use and abuse. 


WATER-CLOSETS. 


I2 5 


SECTION VII. 

SUPPLY-PIPE CONNECTIONS. 

HE common manner a few years ago of joining the supply- 
pipe to the water-closet was by enlarging the mouth of 
the lead supply-pipe so it would fit against, or making it 
small enough to enter, the nozzle of the bowl; when the two were 
fitted, a piece of putty was put around it, and the whole covered 
with a piece of cloth held in place by a string. The joint is some¬ 
times covered with a piece of sheet-rubber, the rubber being 
wrapped with wire instead of cord. Joints of this kind are rarely 
tight for any length of time, and they cause a great deal of trouble 
by their leakage. Years ago efforts tvere made to perfect the joint 
between the supply-pipe and the bowl; but the plumbers as a class 
do not appear to have taken advantage of the best methods. 

As early as 1829, Tyler, of London, invented a nozzle which was 
to be bolted to the side of the bowl by means of a plate made in 
one piece with the nozzle, and shaped the 
same as a portion of the surface of the 
bowl. This plate had ridges, and the 
bowl corresponding grooves. When the 
plate was bolted to the bowl, and the 
space between the two was filled with red 
lead, or a cement of red and white lead, it 
made a good joint. The metal nozzle, 
being made of brass, either had threads to 
which a pipe could be screwed, or a lead 
pipe could be connected with it by means 
of a wiped solder-joint. Before making a 
solder-joint, the surface of the metal had to be made clean. 

In 1848, Armstrong invented a mode of connecting the supply- 
pipe with the closet-bowl. A metal ferule, with screw-threads on 



Fig. 209. 

Tyler’s Joint. 

«, Brass nozzle and plate. 
b, Opening into bowl with 
raised rim. c, Bowl. 







126 


WATER-CLOSETS. 



Fig. 210. 

Armstrong’s Connection. 
a. Nozzle of bowl; ft, First ferule, 
c, Second ferule. d, Clamp nut. 
c. Rubber washer. 


the outside edge, is imbedded in the nozzle of the bowl. Working 
on the thread is a clamp nut. A second brass ferule, with a flange 

around the larger end, is firmly 
screwed up against a rubber washer 
that rests on the first ferule. The 
lead supply-pipe can be connected 
by the usual wiped solder-joint to 
the brass nozzle. 

A novel method of connecting 
the bowl with the water-supply pipe 
was invented in this country by W. 
S. Carr, of New r York. A piece of 
brass tubing is bent or cast so as to 
form a right-angle with one end made smaller than the earthen 
ware opening into which it is intended to 
fit. This metal lube has a flange or 
shoulder that fits against the outer edge 
of the earthenware nozzle, there being a 
rubber washer between the brass flange 
and the earthenware. Where the brass 
pipe bends, a hole is left through which 
a hook passes. This hook is made to 
fit around the earthenware where the 
orifice enters the bowl. Where the hook 
passes through the bend of the pipe 
there is a nut, by which the pipe can be 
screwed up tight against the earthenware 
nozzle. A lead pipe may be joined to 
this connecting pipe by a wiped solder- 
joint if it is brass, or it may be connected 
with iron or brass pipes by a screw-joint. 

I find patented in this country a man¬ 
ner of connecting the supply-pipe by 
putting it directly into the nozzle which 
projects from the bowl, when a piece of 

vulcanized-rubber tubing, which fits tightly around the pipe, is 



Fig. 211. — Carr’s Connection. 
a. Bowl. ft, Earthenware 

c, Hook. nozzle. 

d , Brass connecting-pipe. 

e, Lead pipe. /, Solder-Joint. 
g. Nut, i, Rubber washer. 
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b 

Fig. 212. 

a, Lead pipe, b, Rubber-tubing, c, Bowl. 


stretched over the earthenware nozzle. This manner of connecting 
the supply-pipe might be em¬ 
ployed as a temporary expedient. 

J. L. Mott has patented an in¬ 
genious mode of connecting the 
supply-pipe with the closet bowl 
A small metal plate is used, which 
is zinc-coated or brass, and has 
a conical hole in the centre of 
it. The inlet formed on the bowl has a conical projection of earth¬ 
enware that corresponds to the hole in the metal plate. A piece of 
lead pipe is fitted over the conical projection, when the plate is put 
over the pipe and screwed fast by means of clamp-screws introduced 
through slots which are made in the earthenware for the purpose. 

Soil-Pipe Connections .—With the most approved forms of water- 
closets where the tiap is above the floor and forms a part of the 

closet instead of a part of the soil- 
pipe system, it becomes very im¬ 
portant to have the joint between the 
water-closet and the branch from the 
soil-pipe made gas-tight; otherwise 
the trap and vent-pipes would be 
useless. 

The common method of bringing 
the mouth of a trap, or a bell on the 
branch from the soil-pipe, and beat- 



Fig. 213. 

Mott’s Supply-Pipe Connection, 
at, Metal plate, c. Clamp-screws, 
e, Bowl. 


ing a part of the sheet-lead safe into it, then putting a little putty or 
cement on the floor, and screwing the closet 
down, is very defective. 

Where the sheet-lead is 
beaten into the bell it is a 
very imperfect joint, even 
when the space is filled 
with putty. The sheet- 
lead has no power to re¬ 
sist the packing of even 




Fig. 214. 

Common mode of com 
nectingthe Soil-pipe. 

a, Outlet, b, Sheet-lead, 
c, Putty, cf. Soil-pipe. 


Fig. 215. 

Hellyer’s Connection. 

a. Outgo of closet. 

b. Soil-pipe. 

c. Cement. 

i, India-rubber ring. 















WATER-CLOSETS. 


1 28 


purty into the bell of the pipe. A joint of this kind might be 
opened, even when gas-tight in the first instance, by jarring on the 
floor, by any movement of the closet itself, or by the jarring of the 
soil-pipe. 

Hellyer in his work describes a method of connecting a lead soil- 
pipe to the “Vortex” closet. A soft india-rubber ring is sent out 
with these closets, for fixing between the flange of the outgo and 
the “ tafted ” (bent over and beaten down) edge of the soil-pipe or 
lead safe. This india-rubber ring can be made to perfectly seal the 
jointing, and it will allow for considerable movement in the closet 
or the floor. The space between the flange of the closet which is 
screwed to the floor and the “ tafted ” edge of the soil-pipe or safe 
can be caulked with spun yarn and a cement composed of red and 
white lead. 

Buchan in his work on plumbing illustrates his method of con¬ 
necting the “ Carmichael ” closet to the soil-pipe. A lead branch 
is brought through a hole left in the floor for 
the purpose, and beaten out flat upon the floor 
by a dresser. The outlet of the closet, instead 
of having a flange, in the usual manner, has 
three grooves formed in the earthenware. A 
piece of lead is placed around the bottom of 
the closet outgo, and being forced into the 
grooves, and the depressions filled with solder, 
it would probably form a tight joint. The lead 
on the outlet of the closet and the tafted edge 
of the pipe are joined by solder. 

What is generally considered the best American practice is a 
modification of Hellyer’s and the common methods. A Y-branch 
is brought from the soil-pipe to within a limited distance of the floor. 
Into the hub of the Y-branch a short section of brass pipe is 
caulked, by putting in a gaskin, then pouring in molten lead and 
driving it firmly in with a caulking tool. A short section of lead 
pipe is put in, just long enough to be carried through the hole 
made for the purpose in the floor, and beaten over so as to form a 
flange about two inches wide on the top of the floor, and at the same 
time reaching the brass pipe. When the lead pipe has been properly 



Fig. 216. 

Buchan’s Connection. 

«, Outlet of closet. 

b. Soil-pipe branch. 

c, Lead around outlet. 
d Solder-joint. . 
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soiled and shaved, and the brass tube filed 
bright, they can be joined together by a 
wiped solder-joint. Where the pipe is 
turned over the floor, it is usually joined 
to the safe by a solder joint. There is 
a soft rubber ring stretched around the 
outgo of the closet just beneath the 
flange which is screwed to the floor. 

The space between the flange and the 
tafted edge of the lead pipe or the safe 
can be filled by a cement composed of 
white and red lead. This method of 
joining the closet to the soil-pipe is 
recommended by the most prominent 
sanitarians, but I think it objectionable 
in having the short lead pipe where it is exposed to the action ot 
gases generated in the soil-pipe. There is every reason to believe 
that this acts on lead injuriously; in fact, reasons which are urged 
against lead soil-pipe may with equal force be urged against this 
short piece of lead; the whole inside sewerage system being only 
as efficient or as perfect as is its weakest point. I also object to 
having the closet depend for its stability on the floor, which is con¬ 
stantly undergoing expansion and contraction, according to the 
moisture and dryness of the air, and is subjected to vibrations from 
movements that may occur upon it. The above methods are all 
imperfect in their mode of connection. I think the methods de¬ 
scribed below are the best that have been introduced. 



Fig. 217. 

Improved Connection, 
a, Outlet of closet. 5, Lead 
pipe. c, Putty, d, Solder 
joint, e. Brass'pipe. /, Tron 
pipe. < 7 , Outlet-joint, 
i, India-rubber ring. 



Fig. 218. 

Fig. 218 represents the method adopted by the Meyer Sniffen 
Co. in connecting the Brighton closet with the soil pipe. 
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A brass plate that rests upon the seat is soldered to a short section 
of lead pipe, as shown in the cut. The flange on the outgo of the 
closet is bolted to this plate, being first bedded in red lead. There 
is a circular ridge on the brass plate that fits into a corresponding 
depression in the flange of the closet. 

The Durham Drainage Company, of New York, have connected 
with the branch from the soil-pipe an iron fitting with a large plate 
or flange formed on it to receive the closet. When the outgo of 
the closet has a soft rubber ring put just beneath its flange, and it 
is screwed down tightly, a permanent gas-tight joint would be 
formed, the space between the two flanges which was not filled by 
the rubber ring being filled with cement. In section its appearance 
would be the same as Fig. 214, except an unyielding plate, which 
forms a part of the soil-pipe, would take the place of the yielding 
floor, and an iron pipe the place of the lead one. This method 
may be used where the trap, flange, and outlet 
are made in porcelain or earthenware. 

The other method, which can only be used 
where the trap is of iron, has been recently 
introduced by J. L. Mott in connection with 
his side-outlet short-hopper closet. A branch 
from the soil-pipe has its hub brought to a 
level with the floor. The end of the trap is 
formed, as it is usual, with the spigot end of 
the soil-pipe with a small projecting ring 
around it. The trap is formed so it can run 
below the floor, the depth of the hub, into which it is caulked in 
the usual manner. In either of the cases mentioned, the trap of 
the closet and the closet itself forms a part of the soil-pipe system, 
the joints being as perfectly formed as any other joints in the 
system. 

Safes . — It is customary and usually necessary to have sheet-lead 
safes under closets, to catch leakage or splashing that may occur 
from water or slops thrown into the bowl. These safes are simple 
shallow pans, formed by the turning of a piece of sheet-lead up 
about an incfi-and-a-quarter high. These pans ate placed beneath 



Fig. 219. 

«, Trap. 6, Branch from 
soil-pipe. c, Vent. 
e, Caulked joint. 
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the closet, and their size varies, according to circumstances, from a 
safe which covers the whole of the bath-room floor to one that will 
only cover a space about two feet square. Safes, to be useful in 
case of an emergency, must have a waste-pipe. A few years ago 
(and the same manner of connection may be found in a large num¬ 
ber of houses at the present day) it was the custom to connect this 
waste-pipe with the soil-pipe. In some cases there was not even a 
siphon-trap between the soil-pipe and the room. In the better 
class of work it was usual to connect the supply-valve with the trap 
of this waste by a small quarter-inch pipe, called a “ weeping” pipe. 
'I'llis weeping-pipe was intended to carry the water that remained 
in the short section between the valve and the bowl when the 
water is cut off, into the trap of the safe-waste. It is positively 
wrong to connect the safe directly with soil-pipe. The weeping- 
pipe may be stopped without the knowledge of any one, leaving 
the water in the trap to evaporate. The trap of the waste would 
be siphoned by each discharge from the closet. The best practice 
is to carry a “ tell-tale ” pipe from the safe into the kitchen or 
cellar, and leaving it open over a sink that is in constant use, 
where if anything were wrong, it might be noticed and stopped. 
In England the custom is to carry this waste-pipe through the 
Avail, where it is allowed to form a drip or overflow. In some in¬ 
stances the outlet is closed by a flap-valve, to be opened by the 
pressure of water, if the hinge has not in the meantime become 
rusty. North of the Potomac, in this country, our cold Avinters 
Avould prevent a waste-pipe of this kind from being effective, as a 
small leakage trickling through Avould be sure to freeze and stop up 
the Avaste-pipe. 

Where the floors of bath-rooms are made of impervious ma¬ 
terials, such as glazed tile or slate laid in cement, they should “be 
made to drain to a convenient point, and have a waste-pipe similar 
to the lead safe. 

Slop or Urinal Safes .—All prominent firms Avho manufacture 
plumbers’ supplies in this country and England furnish these safes 
to fit in beneath the seat and over the bowl. These safes are 
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simply a square, dished covering for 
the bowl, which has either a circular 
or oval hole about the size of the hole 
in the seat, with a surface of an im¬ 
pervious character formed so as to 


Fig. 221.—Section. 

conduct water or urine into the closet bowl. They are made from 
solid earthenware, glazed, or from iron or copper enamelled. In 
all cases they are useful and cleanly in fact and in appearance. 
Thin metal safes are the most convenient for fitting over closets in 
which the wood-work has already been put in position, but from 
the liability to chipping, which even the best enamel has, a glazed 

earthenware safe is to be preferred 
where a new closet is being fitted up. 
Where the closet is to be used as the 
urinal, a slop-safe is very important, as 
it prevents dripping on the wood-work 
or into the safe below the closet. In 
either case the rapid decay of urine 
would generate dangerous and offen¬ 
sive gases. A poor substitute is some¬ 
times found for a slop-safe, by beating 
sheet-lead over a wooden piece shaped 
in a manner similar to the regular slop-safe. Although better than 
wood, a substitute of this kind is a mere make-shift, and should 
never be used in place of an enamelled or porcelain one. 

WATER-CLOSET SEATS. 

All are familiar with common boxed water-closet seats, often 
fine and expensive pieces of cabinet-work, fair without but foul 





Fig. 220_Oval Slop Safe. 
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Fig. 223.—French Closet Seat. 

a, Seat, 5, Door in riser. 
c, Paper-box. 


within. These boxes secrete (lust, 
dirt, and in many instances leakage 
and drippings from the closet. Seats 
of this kind, when made in their 
best form, have both seat and riser 
to open upon hinges, stout brass 
ones being the best: iron rusts 
easily, and the hinges become use¬ 
less. When the riser and seat open 
the housekeeper can easily see that 
this space is kept clean. 

A convenient shape for the hole in a seat is egg-shaped, eight 
inches wide and ten inches long, and commencing about three 
inches and a half from the edge of the seat. This form of hole was 
patented in England thirty years ago. The manner of such work 
must be in keeping with the other wood-work in the bath-room. 
Heavy rubber duck is sometimes used instead of brass for hinges 
to the seat. 

I take an illustration from Liger of a French panelled box water- 
closet seat. The riser has a panelled, hinged door. The hole in 



a, Seat. b. Legs. 


Fig. 224.—Open Seat, 
c, Gas-jet for ventilation. 


d, Ventilating-pipe. 
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the seat is decidedly pear-shaped, being very much like the ones 
represented in the closet from Herculaneum, which must have been 
in use more than eighteen hundred years ago. 

I give here two illlustra- 
tions of what I consider the 
best forms of water-closet seat. 
The seat is supported by legs, 
which may be as ornamental 
as desired, and should be of 
some impervious material. 
The seat itself consists of a 
simple hinged leaf or board 
with a hole in it. A seat of 
this kind is furnished with the 
Brighton closet (Fig. 195). 
When not in use, the seat is 
turned back against the wall, 
exposing the white porcelain 
closet setting on a white or 
colored glazed tile floor, pro¬ 
ducing a neat appearance, and 
it is in fact very cleanly and 
easily cared for. A seat of this 
kind may be used with any 
form of closet except those 
which have unsightly or com¬ 
plicated parts that require con¬ 
cealment. The illustration 
shows a ventilating pipe that is 
intended to create a current of 
air from and through the closet 
bowl, carrying off any local of¬ 
fensive odors that may occur. 
In Fig. 225 is shown a 
seat, the front of which is supported by legs, a slop-safe and tank 
in position. This arrangement as furnished by J. L. Mott & Co. 



Fig. 225. 

a, Tank, ft, Service-box. c, Flusliing-pipe, 
A, Seat, e, Slop-safe. y, Seat-frame. 

. h, Supply. 
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has either brass or nickel-plated legs, which are intended to rest 
upon a tile floor. Similar seats of this kind, having plain iron legs, 
are furnished by the different manufacturers. The slop-safe is let 
into the frame of the seat. The seat proper being thrown back 
against the wall when it is not in yse, leaves the enamelled surface 
of the slop-safe exposed. This closet is flushed by the weight ot 
the person using the closet. The seat presses down on a short 
lever, which communicates motion to the valve of the tank, by 
means of a lock chain. The floor and side of the bath-room are 
intended to be tiled. It is scarcely necessary to say that this makes 
a clean, healthy and efficient apparatus for the purpose it is in¬ 
tended to fulfil. 

For prison use, or in places where the same abuse is likely to 
occur, it is best to use a jump-up seat like the one illustrated in 
Figure 226. The seat is oval, formed of wood, and is just large 




a, Weight. b, Lever. a, Closet. b, Seat. c, Clamp. 

c, Journals. d, Seat. 

enough to cover the bowl of the closet. Two iron journals are 
screwed, by means of an iron plate from which they project, to the 
wooden seat. One side has a lever and weight attached to the 
journal. By means of the weight the seat is kept thrown back 
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Fig. 228. 

Seat for Standing 


against the wall, unless it is held down over 
the bowl by a greater weight. 

Sometimes the long hopper porcelain closet 
is set on a tile floor and has a wooden seat 
which is held in position by iron clamps, that 
are clamped around the earthenware rim. 

Liger describes a closet seat or stand 
which is intended for use in the crouching or Oriental fashion, in¬ 
stead of as a seat. Places are arranged for the feet, being made 
rough or ridged, so there will be no danger of slipping. 

Levers .—It seems advisable to describe the two following simple lev¬ 
ers for opening the valve in the flushing-tank by pressure on the seat: 

Fig. 229 is a double lever which has its pivots or fulcrums at¬ 
tached to the under side of the 
seat. Motion is imparted to the 
first lever by pressure on the 
seat, while it in turn moves the 
short arm of the second lever. 
The long arm of the second 
lever is connected by a chain 
with the lever that operates the 
flushing valve in the tank. 

The arrangement used by Henry Huber & Co., of New York, 
in connection with his “ Tidal Wave ” closet is simple, and not 
liable to get out of order. 

It is a simple lever which 
moves up or down on two 
journals, the bearings in 
which they work being 
screwed to the floor. The 
lever is pressed down by 
rods which are attached to 
it; these run through guides 
and come in contact with 
the under side of the seat. 

The weight of the tank lever 
keeps the seat slightly raised 



229.—Lever for opening Supply- 
tank. 

«, Seat. b, Lever. c, Connecting, 
chain. 



Fig. 230.—Lever for opening Supply-Tank. 
a, Chain. b. Rods. c. Lever, d. Journal 


b , Rods, 
boxes. 


c, Lever. 
e. Guides. 
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unless there is sufficient weight on the seat to counteract its 
effect. 

Bidet Attachment. —Cragie’s bidet attachment is a small branch 
from the supply that is attached to the inside of the water-closet 
bowl. When not in use it is turned up under the seat or urinal 
safe; when in use, it is turned down into the centre of the bowl. 
From it a small jet or spray of water is thrown up toward the seat. 
This attachment is important in some diseases. 

Quite a number of devices have been invented for the purpose 
of disinfecting water-closets. These “ germicides,” as some of 
them are called, are intended to destroy 
germs and odors that may be generated in 
receivers or other concealed compartments 
that may be connected with badly designed 
water-closets. Instead of using disinfecting 
apparatus and a bad or poorly constructed 
closet, it is far preferable, both on the score Fig. 231.— Bidet, 
of health and comfort, to select a simple, b e ’ 

cleanly closet, with its trap properly con- /> Nozzlej'or jet, 
nected with the soil-pipe and ventilated, 
and thus have no need of a “germicide.” 
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SECTION VIII. 

SUPPLY VALVES AND TANKS. 

ATER-CLOSETS are supplied or flushed with water by 
means of supply valves and tanks, or cisterns. 

Supply valves may be automatic in their operation, or 
opened by the party using the closet. 

The simplest form of supply valves are ground and compression 
cocks, which are opened respectively by a lever and screw. Be¬ 
tween these simple valves and the complicated diaphragm valves 
there are many deviations. 

The following valves which I will describe are the ones that 

have been most ex¬ 
tensively used in 
connection with 
water-closets. 

Bart ho lorn ew's 
Supply- Valve. — This 
valve has been ex¬ 
tensively used in 
connection with the 
pan-closet of the 
same name (Fig. 

120). This supply 
valve was intended 
to close itself after a 
certain amount of 
water had passed 
through it into the 
closet. A projecting 

Fig. 232 .— Bartholomew’s Supply-Valve. disc into which a 

a, Inlet. 6. Outlet. c Air chamber. o./, Valve diaohragm is fitted 

rods, i. Diaphragm. A, Water inlet to air chamber. - " . , c 

m. Washer, n, Leak or drip. forms the bottom of 
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the valve. When the valve is first opened, either by pressure upon 
the seat or by means of a lever, the chamber above the diaphragm 
would be immediately filled with water, and it would be impossible 
for the valve to close until the air chamber beneath the diaphragm 
fills with water 
through a small 


hole 


a 

made for 


the 



purpose. 

The time the 
valve occupies in 
closing is governed 
by the size of this 
orifice. A spiral 
spring forces the 
valve back against 
its seat as soon as 
the pressure above 
and below the valve 
has become equal. 

The water in the 
bottom compart- 
ment wastes 
through a small 
hole, and leaves the 
valve ready again 
for action. Fig. 

233 is a later pat¬ 
tern of Bartholo¬ 
mew’s supply-valve. 

The spring in this 

one is omitted, and Fig. 233 .— Bartholomew’s Supply-Valve. 

gravity is depended Water-closet. d, Inlet for water. c, Outlet. 

, . k, Valve rod. n, Valve, m Air chamber, i, Inlet 

.on to close the and e Outlet of air. o Diaphragms, t Slotted disc, 
valve when the Dri P P an - *, Rubber valve. ^Washer. 

pressure in die two compartments has been equalized. 

The air chamber is situated in the top of the valve, and the 
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Fig. 234 . 

, Valve. b, Inlet. 

, Outlet. e, Rod. 

/, Spring. 


water passes into it through a hole left for the purpose, and leaks 
out through a small hole, which is covered by 
a rubber valve that opens only in an outward 
direction. To assist the valve by retarding 
the flow of water, so it will fill the upper 
chamber, a slotted disc is inserted in the outlet 
of the valve. 

The Climax Valve .—The valve used in 
connection with Demarest’s Climax Closet is 
simple. It consists of a piston-shaped valve, 
which is held in position, or against its seat, 
by means of a spiral spring. The valve works 
between guides. Screwed into the top of the 
valve is a small rod, which, when pressed 
down, opens the valve. When the rod is re¬ 
lieved from pressure, the valve is closed by 
means of the spring in the bot¬ 
tom of the chamber. 

Demarest Closet- Valve .—This 
valve is placed within the plunger 
chamber, and is operated by 
means of a float situated within 
the same compartment, when 
the water has attained a certain 
fixed height. 

The upper part of the valve is 
perforated, so that the water 
passing through the same 
sprinkles, and is supposed to 
wash the plunger and plunger 
chamber. It seems hard to 
keep this valve from leaking 
in practice. A spring in the 
bottom of the valve assists in 
keeping the valve against its 
seat. 



Fig. 235_Demarest’s Valve. 


a, Plunger chamber in closet. 

b. Outlet, c Inlet. e. Rod connect¬ 
ing with float. m, Valve, n Valve 
seat. f. Nuts to attach to closet. 

k, Spring, o, Perforation for sprin- 
’ kling plunger chamber. 
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Jennings' Hydrostatic Valve .—This valve is also operated by 
means of a float which encircles the plunger (see Fig. 130). When 
the water-closet bowl is emptied by raising the plunger, the float 
drops, the valve is opened, and the closet is flushed. When the 
float rises it opens an orifice, which lets the water into a diaphragm 
chamber. The pressure of the water in this chamber closes the 
valve gradually. The different parts of the hydrostatic valve have 
to be so nicely adjusted to themselves, and to suit the pressure of 
the water supply, that they are usually troublesome, and it is hard 
to keep them from leaking. 

Kelly's Stop and Waste Cock .—This cock or valve is manufac¬ 
tured in Chicago, and it will be readily understood by reference to 
the illustration (Fig. 237). 

Two plugs or valves are attached to a crank that moves in a 



a, Inside of valve. b, Plug to inlet. d, Plug to outlet or waste, c, Crank that 
opens and closes plugs, e , Connecting arm. /, Inlet for supply. 
h, Waste, in, Opening to tlie flushing outlet. 

centre spherical chamber. When the inlet plug is open the waste 
plug is closed, and the water supply will flow into the closet. 
Where it is necessary to place a closet in an exposed situation, 
this supply valve can be used and placed beneath the frost line, 
when the water in the pipe between the valve and the outlet in the 
closet would-run to waste through the waste valve, and leave no 
water in the pipe to freeze. 
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Tiff. 238 . 

Underhav’s Regulator. 
a. Large cylinder. b. Small 
cylinder. e, Air hole, 
c, Thumb-screw with air hole 
in it. /. Point of attach¬ 
ment to valve lever. 
a. Point of attachment to the 
floor, i, Cupped washer, . 


Underhay's Wasle Preventer .—In 
connection with supply valves I note 
and illustrate Underhay’s Waste Pre¬ 
venter, designed to close supply valves 
when a certain amount of water has 
passed through the valve This regu¬ 
lator consists of two cylindrical cham¬ 
bers. The small one, which is closed 
at the top, moves up and down freely 
in the large one that is closed at the 
bottom. 

The small cylinder has on its lower 
end a cupped leather piston, and on its 
upper end an air hole; the size of 
which is regulated by a thumb-screw. 
The lever that opens and closes the 
valve is fastened to the regulator by a 
bolt and slot in the top of the small 
cylinder. It can be readily raised, as 
the cupped leather acts as a valve, and 
lets the air enter the small cylinder 
freely. When the small cylinder com¬ 
mences to descend by the action of 
gravity, the air in it would be com¬ 
pressed, and could escape only through 
the air hole in the top. The leather 
cup would be pressed tightly against 
the sides of the large cylinder. The 
cup dips into a lubricating oil, and in 
its passage up and down lubricates the 
side of the large cylinder. The regu¬ 
lator is illustrated in position in Figure 
72 - 


remarks. 

Water-closet supply valves that are 
connected directly with the supply pipe 
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of the building must be condemned, from a sanitary standpoint, 
because there is a possibility, if not a probability, of the water 
supply becoming contaminated by suction of either dirty air or 
water from the bowl of the closet. This may take place when a 
valve or faucet is opened on a floor below the closet, at the same 
moment when the water-closet valve is open, the water or air 
passing back from the closet into the supply pipe and out through 
the open faucet below. 

Valves must also be condemned on the score of economy, as it 
does not seem possible to prevent them from leaking and keeping 
up a constant waste of water, and repairs are always needed. 

Their principal defect as a water-closet supply is that they do not 
let the water out at once in a large quantity so as to cleanse the 
closet thoroughly. Where a large flush can be emptied directly 
into the bowl it will have the desired cleansing effect, while triple 
the quantity would be of no avail if supplied in dribblets. 

WATER-CLOSET TANKS. 

Tanks have been used at least a hundred years for the purpose 
of storing water, so as to flush or wash water-closets. 

Both the Cummings’ and Bramah closets, two of the earliest 



purposes. 
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English closets, and patented before the nineteenth century, were 
flushed by means of tanks. 

It has not been many years since tanks were discarded in favor 
of some of the many patented supply valves. 

Tanks for flushing closets are fast coming into general use again 
as their utility is appreciated. Tanks may be treated under the 
head of automatic and non-automatic. 

Shows' Syphon lank .—This tank is simply a reservoir with an 
outlet through a syphon, and a funnel-shaped inlet at the top. The 
reservoir is filled by means of a small tumbling tank. The last time 
the small tank empties, when the reservoir is nearly full, the syphon 
will be started, and the whole contents emptied into the closet. 

McFarland's Tumbling Tank is simply a small receiver or bucket 
hung on journals. 

The method of 
its operation is 
clearly shown in 
the cut. By regu¬ 
lating the flow of 
water from the sup¬ 
ply cock the tank 
can be made to 
empty at long or 
short intervals. 

Either of the 
last-mentioned 
tanks are simple in 
their construction, 
and, if the journals 
and journal boxes 
are well made, they 
will not be liable 
to get out of order, 

and will answer 

, r «, Receiver or tank. Z>, Tumbling tank, c, Outlet to 

well tor use ill closet, e, Supply cock, i, Supply pipe 
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public places where persons using the closet would be too careless 
4.0 operate a non-automatic tank. 

Among non-automatic tanks I will describe a small number of 
plug and syphon tanks. 

Tylor & Son's Plug Tank .—This tank, which is illustrated in 
Fig. 241, seems a fair example of its class. It has a tank proper 
and a service box beneath. A plug which is held in position by a 
weighted lever stops the outgo from the service box. When the 
lever is pulled down a plug attached to the same lever on the op¬ 
posite side ot the fulcrum closes the communication between the 

tank and the ser¬ 
vice box. Unless 
the plug between 
the tank and ser¬ 
vice box fails to 
take its seat prop¬ 
erly, only the water 
in the service box 
can be discharged 
at one time into 
the closet, although 
the lever may be 
held up any length 
of time. This tank 
as well as nearly all 
non-automatic 
tanks, are supplied 
with water through 
a ball cock. A 
y, Supply valve, n, Outlet'to closet. floating copper ball 

by means of a lever 

shuts the water off when it has reached a certain height in the 
tank. This height is generally near the height of the outlet into 
the overflow. The tank is manufactured with a cover, as is usual 
in England. 

The Duplex Tank, manufactured by J. L. Mott & Co., is a good 
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example of a before and after-wash tank. This tank has three 
compartments, so arranged that while the service box is being filled 
the same pull of the lever opens the compartment that gives the 



Fig. 242.—The Duplex Tank. 

a , Float valve, b. Tank, c. Service box. d , Before-wash. e. Funnel-shaped 

outlet. /, Valve between tank and service box. ?/, Valve of before-wash. 
A, Valve to close service box while tilling, i, Valve to close after-wash while 
emptying. k. Outlet to closet. /.Lever chain. m, Weighted lever, 
n, Overflow. o, Air pipe. 


before-wash. As soon as the lever is relieved from weight, it takes 
its normal condition by the act of gravity, and opens the service 
box which flushes the closet. 

The before-wash is of importance, as it prevents faecal matter 
from adhering to the bowl. The valves or plugs have all either 
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rubber washers or 
seats, so that they 
can easily make a 
water-tight joint. 

An a : r pipe is 
shown attached to 
the outlet pipe be¬ 
low the closet. This 
prevents air being 
sucked through the 
water in the tank, 
and so prevents 
noise that would 
otherwise occur. 

The Doulton Sy¬ 
phon Tank .—This 
tank is waste pre¬ 
venting, and its 
contents are emp¬ 
tied by means of a syphon. An annular syphon is surrounded by 
a cylinder, air tight on top and connected with the lever, that is 
operated either by the movement of the seat or by hand. To start 
the waste preventer the lever 
must be pulled down; this 
raises the cylinder and emp¬ 
ties enough water into the 
syphon to start it into action. 

A two-gallon flush is obtained 
in this way without the neces¬ 
sity of holding the lever down 
for a moment. 

The supply is governed by 
the usual float-valve, and 
there is also an overflow in 
case the supply valve should 

a, ianK. n. i- ioar. e, uyunaer. e sypnon. 
leak. /. Lever. A-, Supply. 7, Outlet, m, Cover. 



Fig. 244.—Winn's Syphon Tank. 









a, Syphon. A, Cylinder, c, Mouth of Syphon, d. Plate 
nearly the sanie diameter as cylinder. /, Float valve. 
g. Overflow. A, Lever. 7c, Outlet. 
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Winn's Syphon Tank .—This tank is manufactured in Birming¬ 
ham, England. In this tank there is also a cylinder, which, when 
raised by the lever, empties water into and starts a syphon. "W hen 
started the syphon would extract the water. The amount of water 
would be regulated by the size of the tank and the length ol the 
cylinder. The illustration shows the tank covered, a custom almost 
universal in England, but not usual in this country. It serves a 
good purpose by preventing dust and other impurities from settling 
into the tank. Either of the two last-described tanks are simple, and 
have no valves (except the ball-cock) to get out of order. For 
this reason they are to be commended. 



a, Tank. e. Valve and overflow, c, Lead or copper lining:, t. Rubber flange. 
A-, Service box. I, Connecting rod between two valves, m. Outlet, n, Valve 
to close service box while filling. 
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Figs. 245 and 246 show a method of using one large tank for a 
row of closets. The tank can be lined with either copper or sheet 
lead. The valve or plug is a hollow tube, being open near the top 
and acting as an overflow. At the bottom it is encircled by a rub¬ 



ber flange or ring. This rubber rests on a seat prepared in the 
bottom.of the tank. 

Fig. 245 has a service box beneath the outlet, so arranged that 
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when the plug is raised the outlet to the service box is closed by a 
second valve, but as soon as the lever is dropped the opening be¬ 
tween the tank and service box is closed, the outlet of the service 
box is opened, and its contents discharged into the closet. Fig. 
246 shows a non-waste-preventing plug. 

Boyle's Tank .—The plug or valve is the distinguishing feature in 
this tank. A number of plugs may be used in one tank, each con¬ 
nected with a separate closet. By the arrangement of this plug a 
before and after-wash is obtained, and the cistern is made waste 
preventing if the mechanism is in proper order. 

The lever, which moves on two trunnions in a journal plate, has 
two dogs or short levers pivoted in a slot of the large lever equi¬ 
distant from the journals. These dogs are pointed in opposite di¬ 
rections and each rests on independent fulcrums. 

In order to obtain the first wash, when the lever is pulled down 
the dog strikes against a projecting plate on the piston rod and 
raises the plug, and allows the water to 
escape and flush the closet. The dog 
which raises the piston has its fulcrum 
nearest the end of the lever where the 
motive power is applied. The valve, 
which slides up and down on the piston 
rod, takes its seat by the action of gravity. 

As soon as the hand-pull is released, the 
weight on the opposite end of the lever 
causes the plug to be again raised by the 
second dog. The position of the fulcrum 
‘of this dog causes the plug to be raised 
higher than it was in the first instance. 

By the arrangement of these dogs the de- Pig ^s.—Tyior’s Valve, 
sired amount of water may be obtained, a, Cup. c, Valve, c. Bot- 
1 he plug is a short piece of tubing with ment for lever, 
a leather or rubber disc on its bottom, so 

the plug can make a water-tight joint with the seat. In the tube 
is a piston with a soft leather washer. On the top of the piston 
rod is a weight, which forces the piston down to the bottom of the 
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tube as soon as the long lever is horizontal, the water escaping 
past the soft leather cup. When the dogs or short levers raise the 
piston, the plug is lifted at the same time by capillary attraction. 



249.—Kelly’s Tank. 


a, Tank, ft, Supply-pipe, c, Valve (Pig. 237). /, Weighted lever. 
I>, Water-closet connection. 


Tylor's Waste-Preventing Plug. —Fig. 248 represents a waste-pre¬ 
venting plug to be used in connection with a tank, manufactured 
by Tylor & Son, of London. The valve in this case is within an 















Fig. 250.—Tylor’s Ball-Cock 
a, Copper ball. 6. Supply, c, Valve, e and /, Levers. 
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inverted cup. When the cup is raised the plug or valve is raised at 
the same time. If the cup should be held up for any length of 
time the plug would descend by the action of gravity, as soon as 
equilibrium was established between the upper part of the cup 
and the tank. This valve is generally regulated so the tank will 
discharge about two gallons of water each time the valve is 
raised. 

Kelly's Tank .—In connection with his supply valve, Thomas 
Kelly, of Chicago, has a tank which is operated by compressed 
air. This apparatus also professes to be waste preventing. Weight 
on the water-closet seat by means of a weighted lever opens one 
side of the valve, when water will rush into the cylindrical and 
air-tight chamber above the closet. The air would be compressed 
according to the head of water in the street mains. As soon as the 
water-closet seat is freed from the imposed weight, the weighted 
lever would open the outlet side of the valve, when the water 
under pressure would be driven through the flushing-rim of the 
closet (see Figs. 237 and 249). 

As almost without an exception tanks are supplied with water 

through ball-cocks, I have illus¬ 
trated some of the best in the fol¬ 
lowing cuts. 

The balls are always of spun 
copper, and, being hollow or filled 
with air, they float. The ingenuity 
of inventors has shown itself in 
the methods adopted in closing 
the supply pipe with the lever, 
which is moved by the floating 
ball. The illustrations scarcely 
need description as they explain 
themselves. 

Fig. 250 is one of Tylor & 
Son s, of London. 1 he valve is forced against its seat by a 
double lever. This is sinple and effective. 

Figs. 251 and 252 are taken from Bailey Denton’s work. One 
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is a simple tube, which, when closed, presses against a rubber seat¬ 
ing. The other is a valve with a piston and piston rod attached, 
which aids in keeping the valve against its seat. 

'l’anks should be 
connected with the 
closet by at least an 
inch-an d-a-quarter 
pipe. The bore ot the 
outlet of the tank, the 
inside diameter of the 
pipe, or the inlet to 
closet should never be 
diminished in any 
way. Plumbers, in 
some cases, diminish 
the opening by beat¬ 
ing the lead pipe to¬ 
gether, in bending it, : 
by washers, red lead, ’ 
and putty used in t 
making the couplings. 

Tanks are superior 
to the valve as a 
means of flushing 
closets, because by 
their means a much 
larger amount of 
water can be thrown 
suddenly into the 
bowl of the closet, 
and they disconnect 
the closet from the 
main supply-pipe. 

Neither are they as 

liable to get out of order as the usual supply valve. All sanitarians 
agree that tanks are superior to supply-valves as a flushing arrange- 
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meat for water-closets. The closet should be flushed by at least two 
gallons of water at each discharge of the tank. Where water 
is abundant the closet should receive a before-wash of a gallon 
and an after-wash of three gallons. With a simple closet, properly 
vented and connected, a simple tank properly connected, the 
closet all open to inspection, selected as advised in the different 
parts of this work, there will be no danger from sewer air being 
generated in or passing through the plumbing fixture which I have 
treated of in this book. 
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NOW IN PKESS 



By THOMAS MITCHELL, 

Bound in Cloth, Uniform with Volumes of Practical Series. 


PRICE ONE DOLLAR. 


This is a brief presentation of some of the most important features of 
architecture, arranged in the form of questions and answers. Most of 
the cuts employed have been derived from “ Gwilt’s Encyclopaedia.’ - ' 
The object has been to create a taste in the mind of beginners for further 
information concerning architecture. This has been accomplished in 
nn effective manner, and the work is desei-vedly popular. 

This volume has been revised and adapted to American parlance and 
wants, and much matter and many illustrations have been added, 
making the book as now offered one of the best architectural primers in 
the English language. 


The Practical Upholsterer. 

By AN OLD HAND. 

Bound in Cloth, Uniform with Volumes of Practical Series. 

-- 

PRICE ONE DOLLAR. 


This work contains r, number of original designs in drapery and 
upholstery, with full explanatory text, and is largely illustrated. 

Description of tools, appliances and materials. How to upholster 
chairs, parlor furniture, bed-room furniture. Rules for cutting bed 
hangings, window curtains, door-hangings and blinds. How to measure 
and cut carpet. Arithmetical calculations for cutting carpets, curtains, 
etc., etc. Mantel-board drapery, festoons, and everything pertaining to 
upholstery. 

There is nothing published in this country that is so thorough and 
complete in the instructions given for upholstering as this book. 

INDUSTRIAL PUBLICATION COMPANY, 

304 Itroadu ay, New York. 














JUST PUBLISHED. 

STAIR-BUILDING MADE EASI, 


ART OF 


BEING A FULL AND CLEAR DESCRIPTION OF THE 

BUILDING TIIE BODIES, CARRIAGES, AND CASES 
EOR ALL KINDS OF STAIRS AND STEPS. 


Together with Illustrations showing the Manner of Laying Out Stairs, Form¬ 
ing Treads and Risers, Building Cylinders, Preparing Strings. With Instruc¬ 
tions for Making Carriages for Common, Platform, Dog-Legged and Winding 
Stairs. To winch is added an Illustrated Glossary of Terms used in Stair- 
Building, and Designs for Newels, Balusters, Brackets, Stair-Mouldings and 
Sections of Hand-Rails. 

Illustrated with over 120 Engravings, many of them foil-page size. 

By FRED. T. HODGSON, 

Author oj “The Steel Square and Its Uses,” Etc., Etc. 


I3P This work takes hold at the very beginning of the subject, and carries the student 
along by easy stages, until the entire subject of Stair-Pudding has been unfolded, so far as 
ordinary practice can ever require. This l ook, and the one on Hand-Railing, elsewhere 
described, cover nearly the whole subject of Stair-Ruilding. 

CONTENTS. 

Preliminary. — Use of Terms. — Introduction. — General Directions. — Stairs Gen¬ 
erally. — Staircases.—Treads.—Risers.—Rise and Run.—Strings Generally.— 
Flights, Fliers and Landings. — Winders, Spaces and Nosings.—Cylinders, Newels 
and Balusters.—Method of Setting Out Stairs. — Consecutive Flights.—Rules for 
Laying Out Strings.—Graphical Method of Laying Out Stairs.—Laying Out' 
Stairs by Figures.—Plans of Stairs. -Pitch-boards.—Fenced Pitch-boards.—Uses 
of Pitch-board. — Method of Using Pitch-board. — Construction of Steps.—Another 
Method of Same. — French, German, Italian, English and American Methods.— 
Line of Nosings.—Scheme for Strings. — Housing Strings. — Placing Balusters.— 
Finishing Ends of Wall-Strings.—Trimmers and Joists. — Finishing Cut Strings. — 
Lower Newel Finish. — Top Finish of Cut String. — Well-Hole Finish.—Tnree- 
Neweled Stairs.—Straight Platform Stairs. — Planning Stairs.—Dog-Legged 
Stairs. — Stairs with Four Newels. — Close-String Stairs. — Continuous Stairs.— 
Geometrical Stairs.—Carriages of Stairs.—Balancing Steps. — Story Rod.—Dane 
ing the Treads.—How This is Done. — Double Platform Stairs.—Straight Flights 
and Winders. — Cylinder, How Made.—Elliptical Stairs.- Carriage for Same.- 
Method of Forming Carriages. — Circular Strings. — Elliptical Strings. — Radi 
ating Treads. — Stretchout of Strings.—Solid Newels.—All Winders. — Method of 
Framing.—Built String. — Staved Cylinder. — Bracketed Stairs. — Plain Balus¬ 
ters. — Ornate Balusters.—Newels. — Words on Handrailing. — Pedestal Newel. — 
Plain Newel.—Miscellaneous.—Dancing Steps Graphically. — Method of Obtain¬ 
ing.—Reducing Brackets. — Mitering Cap and Rail. — Scribing String. — Appli¬ 
ances for Same. — Small Cylinders. — Gluing Up Stuff. — Scribing Stuff.—Glossary. 

ILLUSTRATIONS, DIAGRAMS, ETC. 

Oak Stair.—Block Steps. — Cellar Steps.—Curious Block Steps. — Rough 
Steps. — Plan of Platform Stairs.—Diagrams of Tread and Riser. — Plan of Stairs 
with Cylinder.—Pitch-board.—View of Stairs. — Plans of Strings.—Mettiod of 
Forming Steps. — Plan and Elevation.—Plan of Well-Hole. — Plan of Platform 
Stairs. — Plan and Elevation of Return Stairs.—Plan and elevation of Four- 
Neweled Stairs. — Closed-String Stairs.—Plan and Elevation of Continuous 
Stairs. — Plan and Elevation of Circular Stairs. — Partial Elevation of Circular 
Flight. — Plan and Elevation of Straight Flight.—Geometrical Stair and Car¬ 
riage. — Double Platform Stairs.—Plan and Elevation of Straight and Winding 
Stairs. — Elevations of Winding Stairs. — Semicircular, with Platforms.—Cylin 
der. — Plan of Semicircular Stairs. — Plan of Elliptical Stairs. — Stair Carriages. — 
Stretchout of Strings. — Circular Plan. — Circular Elevation. — Method of Pram 
ing. — Built String. -Elevation of Elliptical Stairs. Balusters.—Newels.—Danc¬ 
ing Treads.- Diminishing Brackets. — Mitering Cap and Rail. — Scribing String.— 
Small Cylinder. — Stair Brackets.—Sections of Hand-Rails. 

Cloth, Gilt, •> - $1,00. _ Sent to any address, postpaid, on receipt of price. 



Two New Books 


Price $1.00 Each. 


STAIR-BUILDING MADE EASY. 

BEING A FULL AND CLEAR DESCRIPTION OF THE 


ART OF BUILDING THE BODIES, CARRIAGES, AND CASES 
FOR ALL KINDS OF STAIRS AND STEPS. 

Together witli IMiistr;i lions showing' the Mnnnei* of 
Laying Out Stairs, l'»rming Treads and Risers, 
■Building Cylinders, Preparing Strings, 

With Instructions tor Making Carriages tor Common, 
Platform, l>og-I.egged, and Winding Stairs. 

To which is added an Illustrated Glossary of Terms used in Stair-Build¬ 
ing, and Designs for Newels, Balusters, Brackets, Stair 
Mouldings, and Sections of Hand-Rails. 


By FRED. T. HODGSON. 


Ipgt- This work takes hold at the very beginning of the subject, and 
(•allies the student along by easy stages, until the entire subject of Stair- 
Building has been unfolded, so far as ordinary practice can ever require. 
This book, and the one on Hand-Railing, described below, cover nearly 
the whole subject of Stair-Building. 


A NEW SYSTEM OF 

HAND-RAILING, 

Or, How to Cut Hand-Railing for Circular and other 
Stairs, Square from the Plank, without the 
aid of a Falling Mould. 

THE SYSTEM IS WEW, NOVEL, ECONOMIC, AND 
EASILY LEARNED. 

Jiiiles, Instructions, anil Working Drawings for liuilding Rails for 
Seven Different Kinds of Stairs are given. 

-- 

BY AN OLD STAIR-BUILDER. 


Edited and Corrected by VISED. T. HODGSON. 








JUST PUBLISHED. 


A New and Important Work for Architects, Builders, Plumbers, 
Sanitary Engineers, and all House-Holders. 

WATER-CLOSETS 

-- 


A HISTORICAL, MECHANICAL, 

AND SANITARY TREATISE. 

-- 


By GLENN BROWN. 

Architect. Associate American Institute of Architects. 

-- 

Neatly Bound in Cloth, with Gilt Title, Price, - - - $1.00 

This book contains over 250 engravings, drawn expressly for the work 
l>y the author. Iha drawings are so clear that the distinctive features 
of every device ara easily seen at a glance, and the descriptions are 
particularly fuL and thorough. The paramount importance of this 
department of the construction of our houses renders all comment upon 
the value of such a work unnecessary. 

Sent Post l*:i id on Receipt of* Price. 

INDUSTRIAL PUBLICATION C0„ 

294 BROADWAY, NEW YORK. 








NOW READY 


Second and Mini urged Edition. 

The Steel Square 

AND ITS USES. 

liy EREO. T. HODGSON. 


This is the only work on The Steel Square and Its Uses ever 
published. It is Thorough, Exhaustive, Clear, and Easily Understood. 
Confounding terms and scientific phrases have been religiously avoided 
where possible, and everything in the book has been made so plain that 
a boy twelve years of age, possessing ordinary intelligence, can under¬ 
stand it from end to end. 


The New Edition is Illustrated with over Seventy-five Wood cuts, 
showing how the Square may be used for solving almost every problem 
in the whole Art of Carpentry. 

The following synopsis of the contents of the work will give some 


idea of its character and scope. 

—History of the “Square.”—Descrip¬ 
tion, with Explanations of the Rules, Fig¬ 
ures, Scales, and Divisions shown on good 
Squares. 

—Brace Rules, Octagonal Scale, Board, 
Plank and Scantling Rules, fully explained 
and described. 

—How to lay out Rafters, Hips, Jack- 
Rafters, Purlins, Bevel Works, etc., etc. 

—Backing for Hips, Lengths and Bevels 
of Valley Rafters. Laying out Stairs and 
Strings. 

— How to describe Circles, Ellipses, 
Parabolas and other figures, with the 
Square. 

— How to obtain Bevels for Hoppers 
and all kinds of Splayed Work and Spring 
Mouldings, by the Square. 

—Bisecting Circles, Proportion of Cir¬ 
cle?, Division of Widths, Bisection of 


Angles, Diminishing Stiles, Centering 
Circles, etc., etc. 

—Theoretical Rafters, Cuts for Mitre 
Boxes, Measurement of Surfaces, including 
Painting, Plastering, Shingling, Siding, 
Flooring, Rough Boarding, Tinning and 
Roofing. 

—Rules for describing Octagons and 
Polygons of every description, and how 
to find their angles and areas. 

—Rules for finding the lengths of Rafters 
and Hips of Irregular Roofs, Cuts for 
Equal and Unequal Mitres, Trusses and 
Bevel Timber Work. 

—The Development of Hip and Curved 
Roofs; Veranda Rafters, Straight and 
Curved; Hopper Cuts of all kinds, Angle 
Corner-pieces, Splayed Work for Gothic 
Heads, etc., etc., and many other things 
useful to the Operative Mechanic. 


Handsomely Bound in Cloth with Gilt Title. 
Price ONE DOLLAR, 






PRACTICAL CARPENTRY. 

BEING A GUIDE TO THE 

Correct Working amt Laying: Out of all kinds 
of Carpenters’ and Joiners’ Work. 


With the Solutions of the Various Problems in Hip-Roofs, Gothic 
Work, Centering, Splayed Work, Joints and Jointing, Hing¬ 
ing, Dovetailing, Mitering, Timber Splicing, Hopper 
Work, Skylights, Raking Mouldings, Circular 
Work, Etc., Etc. 

TO WHICH IS PREFIXED A THOROUGH TREATISE ON 

“CARPENTER’S GEOMETRY.” 

ILLUSTRATED BY OVER 300 ENGRAVINGS. 


By FRED. T. HODGSON, 

Author of “The Steel Square and Its Uses,” “The Builder’s Guide 
and Estimator’s Price Book,” “The Slide Rule and 
H ow to Use It,” Etc., Etc. 


Handsomely Bound in Cloth, 1’i-ice $1.00. 

This is the most complete book of the kind ever published. It is 
Thorough, Practical and Reliable, and at the same time is written 
in a style so plain that any workman or apprentice can easily un¬ 
derstand it. The annexed table of contents will give a better idea 
of its scope and value than can be had from any amount of notices 
or descriptions : 

TABLE OF CONTENTS. 


PART I. 


Geometry -Straight Lmes.-Curved Lines.-Solids.-Compound Lines. 
-1 aiallel Liues.-Ob uiue or Converging Lines.-Plane Figures.— 
Angies.—Right Angles.—Acute Angles.—Obtuse Angles—Riglit- 
* 1 ' 1 ” e<1 -Triangles. Quadrilateral Figures.—Parallelograms.—Rect- 
ang es.-bquares.—Rhomboids.— Trapeziums. —Trapezoids.—Diag- 
onals. —Polygons.— Pentagons.—Hexagons. — Heptagons. — Octa¬ 
gons. Circles.—Chords. Tangents.—Sectors.—Quadrants.—Arcs — 
Concentric and Eccentric Circles.—Altitudes.—Problems I. to XXIX. 

Diawing of Angles. Construction of Geometrical Figures.—Bisec- 
2 Lines.—Trisect ion of Lines and Angles.—Division of Lines 
into any X umber of Parts.—-Construction of Triangles, Squares and 
Parallelograms.—Construction of Proportionate Squares.—Con - 
sti action of Polygons. Areas of Polygons.—Areas of Concentric 
Rmgs and Circles.—Segments of Circles.—The use of Ordinates 
for Obtaining Ares of Circles.—Drawing an Ellipse with a Trammel. 
—Drawing an Ellipse by means of a String—Same by Ordinates.— 
Raking Ellipses.—Ovals.—Sixty-two Illustrations. 





PART II. 


Akches, Centres.— Window and Door Heads.—Senii-cireular Arch.— 
Segmental Arches.—Stilted Arches.—Horseshoe Arch.—Lancet Arch. 
—Equilateral Arch.—Gothic Tracery.—Wheel-Windows.—Equila¬ 
teral Tracery.—Square Tracery.—Finished Leaf Tracery.—Twenty- 
two Illustrations. 


PART III. 

Hoofs.— Saddle Roof.—Lean-to or Shed Roof.—Simple Hip-Roof.— 
Pyramidal Roof.—Theoretical Roof.—Roof with Straining Beam.— 
Gothic Roof.—Hammer-Beam Roofs.—Curved Principal Roofs.— 
Roofs with Suspending Rods.—Deck Roofs.—King-post and Prin¬ 
cipal Roof.—Queen-post and Principal Roof.—Roofs with Laminated 
Arches.—Strapped Roof Frames.—Tie-beam Roofs.—Roofs for Long 
Spans.—Theatre Roof.—Church Roof.—Mansard Roof.—Slopes of 
Roofs.—Rules for Determining the Sizes of Timbers for Roofs.— 
Acute and Obtuse Angled Hip-Roofs.—Development of Hip-Roofs.— 
Obtaining Lengths and Bevels of Rafters.—Backing Hip-Rafters.— 
Lengths, Bevels and Cuts of Purlins.—Circular, Conical and Seg¬ 
mental Roofs.—Rafters with Variable Curves.—Veranda Rafters.— 
Development of all kinds of Rafters.—Curved Mansard Rafters.— 
Framed Mansard Roofs.—Lines and Rules for obtaining various 
kinds of Information.—Thirty-four Illustrations. 


PAET IV. 

Covering of Roofs.— Shingling Common Roofs.—Shingling Hip- 
ltoofs.—Method of Shingling on Hip Corner.—Covering Circular 
Roofs.—Covering Ellipsoidal Roofs.—Valley Roofs.—Four Illustra¬ 
tions. 


FAET Y. 

The Mitering and Adjusting of Mouldings.— Mitering of Spring 
Mouldings.—Preparing the Mitre-box for Cutting Spring Mould¬ 
ings.—Rules for Cutting Mouldings, with Diagrams.—Mitre-boxes 
of various forms.—Lines for Spring Mouldings of various kinds.— 
Seven Illustrations. 


PAET YI. 

Sashes and Skylights.— Raised Skylights.—Skylights with Hips.— 
Octagon Skylights with Segmental Ribs.—Angle-bars, with Rules 
and Diagrams, showing how to obtain the Angles. Forms, etc.—Sash- 
Bars, Hints on their Construction.—Twelve Illustrations. 


PAET VII. 

Mouldings.— Angle Brackets.—Corner Coves.—Enlarging and Reduc¬ 
ing Mouldings.—Irregular Mouldings.—Raking Mouldings, with 
Rules for Obtaining.—Mouldings for Plinths and Capitals of Gothic 
Columns.—Mouldings around Square Standards.—Mitering Cir¬ 
cular Mouldings with each other.—Mitering Circular Mouldings 
with Straight ones.—Mitering Mouldings at a Tangent.—Mitering 
Spring Circular Mouldings.—Description of Spring Mouldings.— 
Lines for Circular Spring Mouldings.—Seventeen Illustrations. 


PAET VIII. 


Joinery.— Dovetailing.—Common Dovetailing.—Lapped Dovetailing.— 
Blind Dovetailing.—Square Dovetailing.—Splay Dovetailing.— 
Regular and Irregular Dovetailing.—Lines and Cuts for Hoppers 
and Splayed Work.—Angles and Mitres for Splayed Work.—Nineteen 
Illustrations. 


PAET IX. 


Miscellaneous Problems.— Bent Work for Splayed Jambs.—Develop¬ 
ment of Cylinders.—Rules and Diagrams for Taking Dimensions.— 
Angular and Curved Measurements.—Eight Illustrations. 


PAET X. 

Joints and Straps.— MortiSe and Tenon Joints.—Toggle Joints.—Hook 
Joints.—Tongue Joint.—Lap Splice.—Scarfing.—Wedge Joints.— 
King-bolts.—Straps, iron Ties, Sockets, Bearing-plates, Rings, 
Swivels and other Iron Fastenings.—Straining Timbers, Struts and 
King-pieces.—Three Plates, Sixty-five Illustrations. 


PAET XI. 


Hinging and Swing Joints.— Door Hinging.—Centre-pin Hinging.— 
Blind Hinging.—Folding Hinging.—Knuckle Hinging.—Pew Hing¬ 
ing.—Window Hinging.—Half-turn Hinge.—Full-turn Hinge.—Back 
Flap Hinging.—Rule-joint Hinging.—Rebate Hinging.—Three 
Plates, Fifty-one Illustrations. 


PAET XII. 

TPjt-pttt Pitt fs and Tables.—H ints on the Construction of Centres.— 

U Kufesfor Esthnating.-Form of Estimate.-Items for Estimating.- 
Remarks on Fences.—Nails: sizes, weights, lengths and numbers r 
Cornices, Proportions and Projections for different Styles of Archi¬ 
tecture; and Tall and Low Buildings, Verandas Bay Windows and 

Porches_Proportion of Base-boards, Dados, Wainscots and Sur- 

hases-Woods Hard and Soft, their Preparation, and how to 
Finish.—Strength and Resistance of Timber of various kinds — 
Rules showing Weight and other qualities of W ood and Timber.— 
Stairs Width of Treads and Risers; their Cost; how to Estimate on 
them etc.—Inclinations of Roofs—Contents of Boxes. Bins and 
Barrels.—Arithmetical Signs.—Mensuration of Superficies.—Areas 
of Squares, Triangles, Circles, Regular and Irregular Polygons.- 
Properties of Circles.—Solid Bodies. Gunter.s Chain. Drawing 
and Drawing: Instruments.—Coloring Drawings. Coloring fox 
Various Building Materials.—Drawing Papers.—Sizes of Drawing 
p. lpert) —Table of Board Measure.—Nautical Table.—Measure of 
Time —Authorized Metric System.—Measures of Length.—Mea¬ 
sures of Surfaces.—Measures of Capacity.—Weights.—American 
Weights and Measures.—Square Measure.—Cubic Measure.—Cir¬ 
cular Measure.—Decimal Approximations.—Iorm of Building 
Contract. 


Plaster and Plastering. 
MORTARS AND CEMENTS. 

HOW TO MAKE, AMD HOW TO USE. 

BEING A COMPLETE GUIDE FOR THE PLASTERER IN THE PREPARATION 
AND APPLICATION OF ALL KINDS OF PLASTER, STUCCO, PORTLAND 
CEMENT, HYDRAULIC CEMENTS, LIME OF TIEL, ROSENDALE AND 
OTHER CEMENTS, WITH USEFUL AND PRACTICAL INFORMA* 

TION ON THE CHEMISTRY, QUALITIES AND USES OF THE 
VARIOUS KINDS OF LIMES AND CEMENTS. TO¬ 
GETHER WITH RULES FOR .MEASURING, 

COMPUTING, AND VALUING PLASTER 
AND STUCCO WORK. 

TO WHICH IS APPENDED 

AN ILLUSTRATED GLOSSARY OF TERMS 

USED IN PLASTERING, ETC. 

Besides numerous Engravings in the text, there are three Plates, giving some 
forty figures of Ceilings, Centrepieces, Cornices, Panels and Soffits. 

By FRED. T. HODGSON, 
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HAND SAWS. 

THEIR USE, CARE AND ABUSE. 

HOW TO SELECT, AND HOW TO FILE THEM. 

Being a Complete Guide for Selecting, Using and Filing all kinds of Hand- 
Saws, Back-saws, Compass and Key-hole Saws, Web, Hack and 
Butcher’s Saws; showing the Shapes, Forms, Angles, Pitches 
and Sizes of Saw-Teeth suitable for all kinds of Saws, and for 
all kinds of Wood, Bone, Ivory and Metal; together with 
Hints and Suggestions on the Choice of Files, Saw- 
Sets, Filing Clamps, and other Matters pertain¬ 
ing to the Care and Management of all 
Classes of Hand and other Small Saws. 

TUie work is intended more particularly for Operative Carpenters, 
Joiners, Cabinet-Makers, Carriage Builders, and Wood-Workers 
Generally. Amateurs or Professionals. 

ILLUSTRATED liY OVER SEVENTY-FIVE ENGRAVINGS. 

By FRED. T. HODGSON, 

Author of “The Steel Square and Its Uses,” “The Builder’s Guide ahd 
Estimator’s Price Book,” Practical Carpentry,” Etc., Etc. 

I *riue ------ $1.00. 
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IMPORTANT ANNOUNCEMENT 

TO ARCHITECTS, CONTRACTORS AND BUILDERS. 

For many years past there has been a want by the building fraternity of a good 
and reliable book on Estimating, one that will give prices of materials and labor 
for every department of building, so far as this is possible. Such a book, the pub¬ 
lishers believe, has at last been produced, and is now offered to those interested. 

THE BUILDER’S GUIDE, 

AND ESTIMATOR’S PRICE ROOK. 


By FItED. T. IIOIMiSON. 

HANDSOMELY BOUND IN CLOTH, GILT TITLE. THICK, - $2.00. 

Current Prices of Lumber, Hardware, Glass, Plumbers’ Supplies, Paints, 
Slates, Stones, Limes, Cements, Bricks, Tin and other Building Materials; 
also. Prices of Tabor, and Cost of Performing the Several Kinds of Work 
Required in Building. Together with Prices of Doors, Frames, Sashes, 
Stairs, Mouldings, Newels, and other Machine Work. To which is appended 
a large number of Building Rules, Data, Tables and Useful Memoranda, 
with a Glossary of Architectural and Building Terms. 

This is an entirely new work, and gives Prices of Labor and Materials down 
to a recent date, and is, therefore, the most reliable book in the market on the 
subject of prices of labor and materials required for building. The work con 
tains, besides Prices, Data, Rules, and Several Hundred Tables and Hints on 
Building, a blank column where the prices of Labor or Material may be written 
in pencil, where such prices differ from those given in the book. There is also 
a very complete Glossary of Building and Architectural Terms appended to the 
work, which is a useful and valuable addition for practical builders. 

The work is really a Cyclopaedia of Prices and Builder’s Tables, Data and 
Memoranda, and is necessarily a large work, having over 330 pages, each page 
being x 4|, and covered with closely printed matter. 

In order to give an idea of what the work contains, we give the following brief 
SYNOPSIS OF CONTENTS: 

Part I.—Contains Hints and Rules for Correct Estimating.—Forms for Taking 
Estimates, Quantities, Prices, and Manner of Computation.—General Memoranda 
of Items for Estimates.—Excavations. — Foundations. — Drains. —Iron Work.— 
Baths and Water Closets.—Brick Walls.—Carpenter’s Work.—Joiner’s Work. — 
Mantels, Grates, Stove Fittings, etc.—Pantry, Closets, Kitchens and Appurten¬ 
ances. — Bell Hanging, Gas Fixing and Fixtures. — Stairs and Staircases. — Roofs. 
Gutters and Conductors. — Porches, Verandas and Fences.—Framing; Cost of 
same. — Cost of Painting, Plastering, Shingling. Slating. Tinning, Finishing, 
Glazing, Building Chimneys, and other Brick Work. — Rules for Measuring all 
kinds of Hip and other Roofs, with Cost of same.—Rough Boarding, Shingling, 
Siding, Laying Floors, and other Work. — Cost of Material and Labor for Stairs, 
Newels, Balusters, Rails, Doors, Mouldings. Sliding and Folding Doors, Windows 
of all kinds, Blinds, Wainscoting, Baseboards, Finials, Cresting, Plumbing, Floor¬ 
ing, and everything else used about a Building. 

Part TI. — Contains an Extensive Schedule of Builder’s Prices, for Digging, 
Shovelling, Ramming in Loose Earth, Clay and Gravel. — Cost of Masonry, 
Rubble, Hammer-Dressed Work, Rough Rock Work, Reveals, Ashler Work, Re- 
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pairs, Arches, Plain Work, Rubbed Work, Beaded Work, Fluting, Reeding, 
Throating, Grooving, Rebating, Leading in Work, Sunken Work, Mortising, 

etc. Prices of ail kinds of Native Stones per Cubic Foot_Prices of Cements; 

Portland, Rosendale, Keene’s, Lime of Teil, Lime, Lath, Slate, etc. — Bricklay¬ 
ing; Price per 1,000, Laborer’s Wages, Prices of Bricks of Different Grades, Cir¬ 
cular and Elliptical Work, Brick Paving of all kinds, Laid Dry or in Mortar. — 
Drain Pipes, Cost and Quality; Terra-Cotta Chimney Tops, Cresting, Tiles and 
Mouldings, etc.—Colored Bricks, Tuck Pointing, Setting in Sash and Door 
Frames, Taking Down Old Work, Rebuilding with Old Bricks, Firebricks, Tile 
Work, Quality and Prices of Bricks from Various Localities, Prices of Peerless 
Brick Company’s Colored Bricks, Colored Mortars and Cements, Odd-Shaped 
Bricks.—Plasterers Work, Scaffolding, Lathing, Mortars for all kinds of Work, 
Cements for Walls and Ceilings, Cornices and Stucco Work, Plaster-of-Paris 
Flower and Ornamental Work, Kalsomining and Washes of all Kinds.—Carpen¬ 
ter’s and Joiner’s Work ; Wages, Prices of Lumber, Prices of Made-up Stuff of all 
Kinds. — Hard-wood Work, Nails, Screws, Locks, Butts and other Hardware. — 
Stairs of all Kinds, Table for Finding the Run and Rise of Treads and Risers, 
Turned Work for Stairs and other Work.—Painting, Colors, Prices for Different 
Kinds of Work, Ladders, Scaffolding, Tools, Graining, Painting Iron Work, 
Staining, Repairing Old Work. Numerical Work, Varnishing, Lettering, Oiling, 
Sash and Door Painting, Mixing Colors, Prices of Colors, Miscellaneous Re¬ 
marks. — Rooting Materials of all Kinds, with Prices and Cost of Laying ; Bell- 
Hanging Materials, Skylights, Tubs, Sinks, Sheet Iron, Pumps, Tanks, Registers, 
Ventilators, Wire Ropes, and other matters required in Building. 

Part III.—Contains Rules for Builder’s Bookkeeping, Form of Balance Sheet 
Rules for Measuring Artificer’s Work, including Excavation, Drains. Shoring, 
Concreting, and Labor in General: also Methods of Measuring all Kinds of Ma¬ 
terials for Brick, Stone, or Wood Work. — Elements of the Mechanics of Archi¬ 
tecture, Strength of Materials, Rides for Obtaining Same ; Iron, Wood, Stone 
and Brick, Crushing Loads for Various Building Materials, Columns, Iron, Wood, 
Stone.—Tables for Computing the Strength of 'Materials, Factors of Safety, 
Rolled-Iron Beams and Girders.—Bricks and Brick Piers, Terra-Cotta, Strength 
and Qualities of Cements and Mortars, Fire-Brick, Colored Mortars, Granite and 
other Stone. 

Part IV.—Miscellaneous Tables.—Weight of Iron, Lead, Brass, Copper and 
Cast Iron, per Foot Superficial or in Bars ; Strength of Round Ropes, Weight of 
Boiler Iron, Wrought-Iron Pipes, Flat and Round Wire Ropes for Elevators, Iron 
Roofing, Lead Pipes, Nails, Foreign Weights and Measures, Force of Wind, 
Square Measure, Long Measure, Equivalents, Arithmetical and other Signs, Ex¬ 
pansion by Heat, Force of Explosives, Number of Shingles, Slates, Tiles and 
other Covering Required for 100 feet of Roofing, Number of Bricks Required for 
Given Wall, Strength of Woods, Loads for Bridges, Strains on Bridges and 
Trusses, Specific Gravities. 

Part V. — Mensuration of Superfices, Areas of Squares, Cubes, Triangles, 
Multi-sided Figures, etc.; Measurements of Solids, Cubes, Cones, Cylinders, 
Spheres, etc.; Squares and Cubes of Numbers, Table of Spherical Contents, 
Diameters, Circumferences and Areas of Circles, Board and Plank Measure, 
Scantling Measure, Wages Table, Sizes and Capacities of Cribs, Boxes and Tanks. 

Part VI.—Mechanics’ Lien Laws of Alabama, Arkansas, Connecticut, Cali¬ 
fornia, Colorado, District of Columbia, Delaware, Florida, Georgia. Indiana, 
Iowa. Illinois. Kansas, Kentucky, Maine, Louisiana, Massachusetts. Maryland, 
Mississippi, Michigan, Missouri, New Jersey, Nevada, Nebraska, New Hamp¬ 
shire, North Carolina, New York, Oregon, 'Ohio, Pennsylvania, Rhode Island, 
South Carolina, Texas, Tennessee, Vermont, Virginia, West Virginia, Wisconsin, 
Ontario. 

Part VII.— Schedule of Architect’s Charges, Drawings, Superintendence, Per¬ 
centage on Public Buildings. — Architect’s Rules and Methods of Charging for 
Services Rendered. — Leading Architectural and Building Journals. — Glossary of 
Architectural and Building Terms. (This “Glossary” covers some fifty-seven 
pages, and deals with over One Thousand Terms used in Architecture and 
Building). 


A NEW BOOK 

FOR 


CABINET MAKERS, UPHOLSTERERS, FURNITURE MEN, AMA¬ 
TEUR WOOD FINISHERS, ETC,, ETC, 


HINTS 

AND 

Practical Information 

FOR 

CABINET-MAKERS, UPHOLSTERERS, AND 
FURNITURE MEN GENERALLY. 

TOGETHER WITH 

A DESCRIPTION OF ALL KINDS OF FINISHING, WITH 
FULL DIRECTIONS . THEREFOR—VARNISHES—POL¬ 
ISHES-STAINS FOR WOOD—DYES FOR WOOD- 
GILDING AND SILVERING—RECEIPTS FOR 
THE FACTORY—LACQUERS, METALS, MAR¬ 
BLES, ETC.—PICTURES, ENGRAVINGS, 

ETC.—MISCELLANEOUS. 


1 his work contains an Immense Amount of the most Useful 
Information for those who are engaged in Manufacture, Superin¬ 
tendence, or Construction of Furniture or Wood Work of any 
Kind. It is one of the Cheapest and Best Books Ever Published, 
and contaius 

Over 1,000 Hints, Suggestions, Methods, 

Aim! Descriptions of Tools, Appliances, 
and Materials. 

All the Recipes, Rules and Directions have been carefully Re¬ 
vised and Corrected by Practical Men of great experience, so that 
they Avill he found thoroughly trustworthy. 

Price, Bound in Cloth, with Side Title in Gold, $1.00. 

Sent to any Address on Receipt of Price. 





A NE W SERIES OF VUACTICATj BOOKS. 

WORK MANUALS. 

The intention of the publishers is to give in this Series a number of small books which 
will give Thorough and Reliable Information in the plainest possible language, upon the 

ARTS OF EVERYDAY LIFE. 

Each volume will be by some one who is not only practically familiar with his subject, 
but who has the ability to make it clear to others. The volumes will each contain from 
50 to 75 pages. will be neatly and clearly printed on good paper and bound in tough 
and durable binding. The price will be 25 cents each, or five for One Dollar. 

The following are the titles of the volumes already issued. Others will follow at 
short intervals. 

I. Cements aiul Glue. 

A Practical Treatise on the Preparation and Use of All Kinds of Cements, Glue 
and Paste. By John Phin, Editor of the Young Scientist and the American 
Journal of Microscopy 

Every mechanic and householder will find this volume of almost everyday use. It 
contains nearly 200 recipes for the preparation of Cements for almost every conceivable 
purpose. 

II. The Slide Rule, and How to Use It. 

This is a compilation of Explanations, Rules and Instructions suitable for mechanics 
and others interested in the industrial arts. Rules are given for the measurement of 
all kinds of boards and planks, timber ir. the round or square, glaziers’ work and paint¬ 
ing, brickwork, paviors* work, tiling and slating, the measurement of vessels of various 
shapes, the wedge, inclined planes, wheels and axles, levers, the weighing and meas¬ 
urement of metals and all solid bodies, cylinders, cones, globes, octagon rules and 
formula:, the measurement of circles, and a comparison of French and English measures, 
with much other information, useful to builders, carpenters, bricklayers, glaziers, 
paviors, slaters, machinists and other mechanics. 

Possessed of this little Book and a good Slide Rule, mechanics might carry in their 
pockets some hundreds ol times the power of calculation that they now have in their 
heads, and the use of the instrument is very easily acquired. 

III. Hints for Painters, Decorators and Paperliangers. 

Being a selection of Useful Rules, Data, Memoranda, Methods and Suggestions 
for House, Ship, and Furniture Painting, Paperhanging, Gilding, Color Mixing, 
and other matters Useful and Instructive to Painters and Decorators. Prepared 
with Special Reference to the Wants of Amateurs. By an Old Hand. 

IV. Construction, Use and Care of Drawing Instruments. 

Being a Treatise on Draughting Instruments, with Rules for their Use and Care, 
Explanations of Scale:, Sectors and Protractors. Together with Memoranda for 
Draughtsmen, Hints on Purchasing Paper, Ink, Instruments, Pencils, etc. Also a 
Price List of all materials required by Draughtsmen. Illustrated with twenty-four 
Explanatory Illustrations. By Fred. T. Hodgson. 

V. The Steel Square. 

Some Difficult Problems in Carpentry and Joinery Simplified and Solved by the 
aid of the Carpenters’ Steel Square, together with a Full Description of the Tool, 
and Explanations of the Scales, Lines and Figures on the Blade and Tongue, and 
Howto Use them in Everyday Work. Showing how the Square may be Used 
in Obtaining the Lengths and Bevels of Rafters, Hips, Groins, Braces, Brackets, 
Purlins, Collar-Beams, and Jack-Rafters. Also, its Application in Obtajning 
the Bevels and Cuts for Hoppers, Spring Mouldings, Octagons^ Diminished 
Styles, etc., etc. Illustrated by Numerous Wood-cuts. By Fred. T. Hodgson, 
Author of the “ Carpenters’ Steel Square.” 1 

Wo*.—This work is intended as an elementary introduction for the use of those who 
have not time to study Mr. Hodgson’s larger work on the same subject. 


THE WORKSHOP COMPANION. 

A Collection of* Useful siml Kclinl>le Recipes, 
Rules, Processes, Methods, Wrinkles, 
sutd l*raclicsil Hints, 

roii the no usehoeh ,i,m rut: shop . 


CONTENTS. 

Abyssinian Gold:—Accidents, General Rules;—Alabaster, how to work, polish and 
clean;—Alcohol;—Alloys, rules for making, and 26 recipes;—Amber, how to work, 
polish and mend;—Annealing and Hardening glass, copper, steel, etc.;—Arsenical 
Soap;—Arsenical Powder;—Beeswax, how to bleach;—Blackboards, how to make;— 
Brass, how to work, polish, color, varnish, whiten, deposit by electricity, clean, etc., 
etc.;—Brazing and Soldering;—Bronzing brass, wood, leather, etc.;—Burns, how to 
cure;—Case-hardening;—Catgut, how prepared;—Cements, general rules for using, and 
56 recipes for preparing;—Copper, working, welding, depositing;—Coral, artificial;— 
Cork, working;—Crayons for Blackboards;—Curling brass, iron, etc.;—Liquid Cu¬ 
ticle;—Etching copper, steel, glass;—Eye, accidents to;—Fires, to prevent;—Clothes on 
Fire;—Fireproof Dresses;—Fly Papers;—Freezing Mixtures, 6 recipes;—Fumigating 
Pastils;—Gilding metal, leather, wood, etc.;—Glass, cutting, drilling, turning in the 
lathe, fitting stoppers, removing tight stoppers, powdering, packing, imitating ground 
glass, washing glass vessels, etc. ;—Grass, Dry, to stain ;—Guns, to make shoot close, 
to keep from rusting, to brown the barrels of, etc., etc.;—Handles, to fasten ;—Inks, 
rules for selecting and preserving, and 34 recipes for;—Ink Eraser;—Inlaying;—Iron, 
forging, welding, case-hardening, zincing, tinning, do. in the cold, brightening, etc., 
etc.;—Ivory, to work, polish, bleach, etc.;—Javelle Water;—Jewelry and Gilded Ware, 
care of, cleaning, coloring, etc.;—Lacquer, how to make and apply;—Laundry Gloss;— 
Skeleton Leaves;—Lights, signal and colored, also for tableaux, photography, etc., 25 
recipes;—Lubricators, selection of, 4 recipes for;—Marble, working, polishing, clean¬ 
ing;—Metals, polishing ;—Mirrors, care of, to make, pure silver, etc., etc.;—Nickel, 
to plate with without a battery;—Noise, prevention of;—Painting Bright Metals;— 
Paper, adhesive, barometer, glass, tracing, transfer, waxed, etc.;—Paper, to clean, take 
creases out of, remove water stains, mount drawing paper, to prepare for varnishing, 
etc., etc.;—Patina;—Patterns, to trace;—Pencils, inde'ible;—Pencil Marks, to fix;— 
Pewter;—Pillows for Sick Room, cheap and good;—Plaster-of-Paris, how to work;— 
Poisons, antidotes for, 12 recipes;—Polishing Powders, preparation and use of (six 
pages);—Resins, their properties, etc.;—Saws, how to sharpen;—Sieves;—Shellac, 
properties and uses of;—Silver, properties of, oxidized, old, cleaning, to remove ink 
stains from, to dissolve from plated goods, etc., etc.;—Silvering metals, leather, iron, 
etc. ;—Size, preparation of various kinds of;—Skins, tanning and curing, do with hair 
on;—Stains, to remove from all kinds of goods;—Steel, tempering and working (six 
pages);—Tin, properties, methods of working;—Varnish, 21 recipes for;—Varnishing, 
directions for;—Voltaic Batteries;—Watch, care of;—Waterproofing, 7 recipes fori— 
Whitewash;—Wood Floors, waxing, staining, and polishing;—Wood, polishing;— 
Wood, staining, 17 recipes;—Zinc, to pulverize, black varnish for. 

164 closely-printed pages, neatly bound. Sent bv niail for 36 cents 
(postage stamps received). 
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The Workshop Companion. 

A Collection of Useful and Reliable Recipes, 
Rules, Processes, Methods, Wrinkles, 
and Practical Hints, 

FOR THE HOUSEHOLD AND THE SHOP. 

■ " - t »■«---— 

Tlie extraordinary number which has been sold of the First Part 
of the “Workshop Companion” proves conclusively that such a little 
work was needed. Having received frequent inquiries for information 
upon subjects which were not discussed in the First Part, we have had a 
Second Part prepared for the purpose of supplying the information thus 
called for. 

THE SECOND PART 

lias been edited with the same care and thoroughness which did so much 
towards rendering Part I. a favorite with every worker. The best sources 
of knowledge have been consulted, and the more important articles have 
been confided to the hands of specialists of well-known ability. 

Part II. is in a forward state of preparation, and. when ready will be 
sent to any address on receipt of the price, which will be the same as 
that of the First Part—35 cents. 

The two parts will also be issued in one volume, printed on extra paper, 
and handsomely bound in cloth, with gilt stamp, under the title of 

The Practical Assistant. 

Price #1.00 l»y Mail, Post-paid, 

INDUSTRIAL PUBLICATION CO., 

294 Broadway, New York, 


FOB 

BUILDERS, CARPENTERS, 
ARCHITECTS AND DRAFTSMEN 


ONE DOLLAR A YEAR. 

•-- 

THE 

BUILDER AND WOOD-WORKER 

Is now in its Twenty-first Volume, and is the 
oldest Building and Architectural Journal in America. 

Handsomely illustrated throughout the text, and 
each number contains eight full-paged plates of new 
designs for Buildings, Interiors and Details. 

Edited by FRED. T. HODGSON. 

No carpenter or joiner should be without this 
journal, as it gives the latest designs in wood-work of 
every description, with instructions for finishing and 
completing. Plasterers, Painters and Plumbers will 
also find much in its pages that will be instructive 
and profitable to them. 

The 96 plates in each year’s volume are fine 
lithographic illustrations, and are worth twice the 
subscription price. 

PUBLISHED MONTHLY BY 

FRED. A. HODGSON, 

294 BROADWAY, NEW YORK, N. Y, 





JUST THE BOOK THAT YOU WANT 

IF YOU ARE GOING! TO BUILD A CHEAP 
AND COMFORTABLE HOME. 

BUCK’S COTTAGE 

AND 

OTHER DESIGNS. 

It shows a great variety of cheap and medium-priced Cottages, 
besides a number of useful hints and suggestions on the various 
questions liable to arise in building, such as selections of site, 
general arrangement of the plans, sanitary questions, etc. 

Bound in Paper, Price 50 Cents. 

Cottages costing from $500 to $5,000 are shown in consider¬ 
able variety, and nearly every taste can be satisfied. 


FORTY DESIGNS FIFTY CENTS. 


The information on site, general arrangement of plan, sanitary 
matters etc., etc., is worth a great deal more than the cost of the 
book. 

Will be sent to any address in the United States or Canada, 
post-paid, on receipt of price. Address 

INDUSTRIAL PUBLICATION 00, 

i 54 Broadway New York. 




A Condensed Encyclopedia of Useful Knowledge entitled 

MOORES 

UNIVERSAL ASSISTANT HUD COMPLETE MECHANIC. 


Containing' 1,010 pages, and worth its price to any 
Mechanic or llnsiness Man. 

FREE BY MAIL. IN CLOTH, $2.50 

Contains over 1 000,000 Industrial Facts, Processes, Calculations, Legal Items, 
Business Forms, Rules, etc., of paramount utility to every Manufacturer, 
Mechanic and Business Man. Gives details about Lumbering, Sawmills, Planing 
Mills, Saw Filing, Speed of Wheels, Pulleys, Drums, Circular Saws, Wood-work¬ 
ing Machinery, etc. On Mill-dams, Water-wheels, Horse-power of Streams, 
Power of Steam, Wind, etc. Tensile, Torsional and Crushing Strength of Ma¬ 
terials; Seasoning of Timber (12 ways), Logging. Cost of Supplies, Stream¬ 
driving, Lumber Measurement and Surveyors’ Tables, complete. Details for 
Cotton. Woollen and Fulling Mill Machinery; do. for Shingle and Wind Mills, 
Grain Elevators, etc. The work contains 500 Engravings, 401 Tables, contain¬ 
ing over 500,000 Calculations; full details for Constructing, Operating and Re¬ 
pairing Machinery of every kind. New process Milling, Balancing Mill Stones, 
Setting of Valves, Link and Valve Motion. Eccentrics, Indicator Diagrams, 
Injectors, Steam Boilers, Gauges. Machinists’ Tools, Mechanical Movements, 
Tunneling, Mining and Rock-drilling Machinery ; Design of Mill, Bridges, etc. 
Instructions to Engineers and Car Builders ; Proportion of Engines, Boiler 
and Steam-pipe Covering, Scale Preventives (10 kinds), Cement (69 kinds). To 
details in immense variety for Gas, Steam, Civil and Mining Engineers. Ma¬ 
chinists, Iron Founders, Miners, Metallurgists, Assayers, Plumbers, Gaslitters, 
Tinmen, Coppersmiths, Builders, Metal and Woodworkers of every trade. On 
Mining, Processes of Gold and Silver Extraction, Refining, etc. On Lathe- 
gearing, Screw-cutting, Gear-cutting, Gearing Compound Lathe, Turning, 
Boring, Filing, Finishing, Bevel-gears, Shafting, Belting, Friction, Tool-making, 
Tempering, Annealing, Toughening and Tempering of Steel. $10,000 Temper¬ 
ing Secret. To make Cutting, Drilling and Boring Tools, Screws, Taps, Files, 
Emery Wheels, Reamers, Cold Chisels, Safes, Springs of all kinds, Mill-picks, 
Stone-cutters’ Tools, Cutlery, Dental and Surgical Instruments, etc. Pitch of 
Wheels, Capacities of Tanks, Cisterns, Boilers, Weight of Water, Heating of 
Buildings, Jointing of Pipes, etc. Painting, Gilding, etc., 500 items. Carpentry, 
Diagrams of Roofs, Shipbuilding, Navigation ; Solid Contents of Boxes, Barrels, 
Timber; Estimates, Tables, etc., for Masons, Bricklayers, Plasterers, Roofers, 
Stucco Workers. On Art Work, Decoration, Paints, all kinds of Glass-staining 
and Gilding. 400 Health Items. Construction of Hives. Plans of Barns, Butter 
and Clteese Making, etc. Business Forms, all kinds, Legal Items, Special Laws 
of 49 States, Territories and Provinces (in tlie U. S. and Canada) relating to the 
Collection of Debts, Exemptions from Forced Sale, Mechanics’ Lien, the Juris¬ 
diction of Courts, Transfer of Real Estate, Rights of Married Women, Interest 
and Usury Laws, Limitation of Actions, etc. 

“ Forms complete treatises on the different subjects .”—Scientific American. 

“ The Universal Assistant is what its title indicates.” — iV. Y. San. 


We have a few copies, very slightly damaged, which we will sell for $2.00 
each. The reading is perfect. 

INDUSTRIAL PUBLICATION COMPANY, 

294 Broadway, New York. 



THE CARPENTER'S AND JOINER’S 


P 0 C K E T C <) M P A N 1 0 N. 

CONTAINING RULES, DATA AND DIRECTIONS FOR LAYING OUT 
WORK AND FOR CALCULATING AND ESTIMATING. 

Compiled by THOMAS MOLONEY, Carpenter and Joiner. 

Neatly Sound in Cloth, with Gilt Stamp and Sed Edges, - 50 cents. 

This is a compact and handy little volume, containing the most useful rules 
and memoranda, collected from some of the best architectural works of the day, 
and practically tested by many years’ experience in the shop, factory and build¬ 
ing ; it also contains a treatise on the Framing Square. It is by a thoroughly 
practical man, and contains enough matter that is not easily found anywhere 
else to make it worth more than its price to every intelligent carpenter. 


HINTS AND AIDS 

IN 

BUILDING AND ESTIMATING. 


Gives Hints, Prices, tells how to Measure, explains Building 
Terms, and, in short, contains a fund of information for all who 
are interested in Building. 

Paper, -.25 cents. 


THE A B c OF BEE CULTURE. 

By A. I. HOOT, Editor of 4 ‘ Gleanings in Bee Culture.” 


This is a large octavo of about 350 pages. It contains the 
simplest direct ions of any book on Bee-keeping, and it is full of 
practical rules in every department. Gives complete directions 
for making Hives and all kinds of supplies used in the Apiary; 
cuts and descriptions of plants, and much else, all arranged in 
alphabetical order, so that any subject may be referred to in¬ 
stantly. The price is remarkably low, viz., $ 1 . 25 , handsomely 
and strongly bound in cloth, with gilt title. 

Sent l»y ASsiil on Receipt of Price. 

INDUSTRIAL PUBLICATION CO., 

204 I?roadway, New "Vorli. 






Cements and Glue. 

A Practical Treatise on the Preparation and Use of all 
Kinds of Cements, Glue, and Paste. By John Phin, 
Editor of the “Young Scientist” and the “American 
Journal of Microscopy.” 

Stiff Covers, - - - - -25 cents. 

This is the first of a Series of ‘ Work Manuals,” which are intended 
to be thoroughly trustworthy and practical. They are not mere 
reprints of old matter, but fresh presentations of valuable material, 
representing the latest developments of science. Every mechanic 
and householder will find the volume on Cements of almost everyday 
use. It contains nearly 200 recipes for the preparation of cements for 
almost every conceivable purpose. 


The Amateur’s Hand-Book of Practical Information. 

For the Workshop and the Laboratory. Second Edition. 

Greatly Enlarged. Neatly Bound, - - 15 cents. 

This is a handy little book, containing just the information needed 
by Amateurs in the Workshop and Laboratory. Directions for 
making Alloys, Fusible Metals, Cements, Glues, etc.; and for Solder¬ 
ing, Brazing, Lacquering, Bronzing, Staining and Polishing Wood. 
Tempering Tools, Cutting and Working Glass, Varnishing, Silvering, 
Gilding, Preparing Skins, etc., etc. 

The New Edition contains extended directions for preparing Polish¬ 
ing Powders, Freezing Mixtures, Colored Lights for tableaux, Solu¬ 
tions for rendering ladies’ dresses incombustible, etc. There has also 
been added a very large number of new and valuable receipts. 


Five Hundred and Seven Mechanical Movements. 

Embracing all those -which are Most Important in Dy¬ 
namics, Hydraulics, Hydrostatics, Pneumatics, Steam 
Engines, Mill and Other Gearing, Presses, Horology and 
Miscellaneous Machinery; and including Many Move¬ 
ments never before published, and several of which have 
only recently come into use. By Henry T. Brown, editor 
of the “American Artisan.” Eleventh Edition. $1.00 

This work is a perfect Cyclopaedia of Mechanical Inventions, which 
are here reduced to first principles, and classified so as to be readily 
available. Every mechanic that hopes to be more than a rule-of- 
thumb worker ought to have a copy. 






How to Put Up a Lightning Rod. 

Plain Directions for the Construction and Erection of 
Lightning Rods. By John Plain, C.E., editor of the 
“Young Scientist,” author of “Chemical History of the 
Six Days of the Creation,” etc. Second Edition. En¬ 
larged and Eully Illustrated. 12 mo., Cloth, Gilt 
Title,. 

This is a simple and practical little work, intended to convey just 
such information as will enable every property owner to decide whether 
or not his buildings are thoroughly protected. It is not written in the 
interest of any patent or particular article of manufacture, and by fol¬ 
lowing its directions, any ordinarily skilful mechanic can put up a rod 
that will afford perfect protection, and that will not infringe any patent. 
Every owner of a house or barn ought to procure a copy. 


Lectures in a Workshop. 

By T. P. Pemberton, formerly Associate Editor of the 
“Technologist; ” Author of “ The Student’s Illustrated 
Guide to Practical Draughting.” With an appendix con¬ 
taining the famous papers by Whitworth “On Plane 
Metallic Surfaces or True Planes;” “On an Uniform 
System of Screw Threads; ” “ Address to the Institution 
of Mechanical Engineers, Glasgow;” “On Standard 
Decimal Measures of Length.” 12 mo., Cloth, Gilt, $1.00 

We have here a sprightly fascinating book, full of valuable hints, 
interesting anecdotes and sharp sayings. It is not a compilation of 
dull sermons or dry mathematics, but a live, readable book. The 
papers by Whitworth, now first made accessible to the American 
reader, form the basis of our modern systems of accurate work. 


Mechanical Draughting for Self-Taught Students. 

The Student’s Illustrated Guide to Practical Draught¬ 
ing. A series of Practical Instructions for Machinists, 
Mechanics, Apprentices, and Students at Engineering 
Establishments and Technical Institutes. By T. P. 
Pemberton, Draughtsman and Mechanical Engi¬ 
neer. Illustrated with Numerous Engravings. Cloth 
Gilt,.$1.00 

This is a simple but thorough book by a draughtsman of twenty-five 
years’ experience. It is intended for beginners and self-taught stu¬ 
dents. as well as for those who pursue the study under the direction of 
a teacher. 





the Engineers Slide Rule and Its Applications. 

A Complete Investigation of the Principles upon which 
the Slide Rule is Constructed, together with the Method 
of its Application to all the Purposes of the Practical 
Mechanic. By William Tonkes. - - 25 cents. 


Rhymes of Science: Wise and Otherwise. 

By O. W. Holmes, Bret Harte, Ingoldsby, Prof. Forbes, 
Prof. J. W. McQ. Rankine, Hon. R. W. Raymond, and 
others. With Illustrations. Cloth, Gilt Title, 50 cents. 

We advise all our readers Into whose souls the sunlight of fun ever 
enters to purchase this little book. “ Making light of cereoas things ” 
has been said, by a high authority, to be “a wicked profession,” but the 
genius which can balance the ponderosity of an ichthyosaur upon the 
delicate point of a euphonious rhyme, or bear aloft a bulky lepto- 
rliyncus on the sparkling foam of a soul-stirring love ditty, is worthy- 
worthy of a purchaser .—Philadelphia Medical News. 


Instruction in the Art of Wood Engraving. 

A Manual of Instruction in the Art of Wood Engraving; 
with a Description of the Necessary Tools and Apparatus, 
and Concise Directions for their Use; Explanation of 
the Terms Used, and the Methods Employed for Pro¬ 
ducing the "Various Classes of Wood Engravings. By 
S. E. Fuller. Fully Illustrated with Engravings by the 
author, separate sheets of engravings for transfer 
and practice being added. New Edition, Neatly 
Bound, ------ 30 cents. 


What to Do in Case of Accident. 

Wliat to Do and How to Do It in Case of Accident. A 
Book for Everybody. 12 mo., Cloth, Gilt Title, 50 cents. 

This is one of the most useful books ever published. It tells exactly 
What to do in case of accidents, such as Severe Cuts, Sprains, Disloca¬ 
tions, Broken Bones, Burns with Fire, Scalds, Burns with Corrosive 
Chemicals, Sunstroke, Suffocation by Foul Air, Hanging, Drowning, 
Frost-Bite, Fainting, Stings, Bites, Starvation, Lightning, Poisons, 
Accidents from Machinery and from the Falling of Scaffolding, Gun¬ 
shot Wounds, etc., etc, It ought to be in every house, for young and 
old are liable to accident, and the directions given in this book might 
be the means of saving many a valuable life. 





Celestial Objects for Common Telescopes. 

By the Rev. T. W. Webb, M.A., F.R.A.S. Fourth Edi¬ 
tion, Revised and Greatly Enlarged. Fully Illustrated 
with Engravings and a large Map of the Moon. 

Cloth,.$3.00 

T his edition has been made for us by the English publishers, and 
is in every respect the same as the English edition. The work itself 
is too well known to require commendation at our hands. Bfo one 
that owns even the commonest kind of a telescope can afford to do 
without it 

“ Many things, deemed invisible to secondary instruments, are 
plain enough to one who ‘ knows how to see them.’ ’’—Smyth. 

“ When an object is once discerned by a superior power, an inferior 
one will suffice to see it afterwards.”— Sir. W. Herschel. 


Chemical History of the Six Days of Creation. 

By Jolm Pliin, Editor of the “ American Journal of 
Microscopy” and the “Young Scientist.” 

12 mo., Cloth, 75 cents. 

In this volume an attempt is made to trace the evolution of our 
globe from the primeval state of nebulous mist, “ without form and 
void,” and existing in “ darkness,” or with an entire absence of the 
manifestations of the physical forces, to the condition in which it was 
fitted to become the habitation of man. While the statements and 
conclusions are rigidly scientific, it gives some exceedingly novel 
views of a rather hackneyed subject. 


Ponds and Ditches. 

A Work on Pond Lifs r.nd Kindred Objects. By M. 0, 
Cooke, M.A., LL.D. Cloth, 12mo., - - 75 cents. 

This is a most interesting volume by a well-known author and 
microscopist. It is very freely illustrated with engravings of the 
objects usually found in pond water. 


Microscopical Examination of Drinking Water. 

A Guide to the Microscopical Examination of Drinking 
Water. By J. D. McDonald. £ 

8 vo., Cloth, 24 plates, - - . $2.79 








Shooting on the Wing. 

' Plain Directions for Acquiring the Art of Shooting oil 
■ the Wing. With Useful Hints concerning all that relates 
to Guns and Shooting, and particularly in regard to the 
art of Loading so as to Kill. To which has been added 
several Valuable and hitherto Secret Recipes, of Great 
Practical Importance to the Sportsman. By an Old 
Gamekeeper. 

12 mo., Cloth, Gilt Title. 75 cents. 


The Pistol as a Weapon of Defence, 

In the House and on the Road. 

12 mo., Cloth. ... .... 50 cents. 

This work aims to instruct the peaceable and law-abiding citizens 
in the best means of protecting themselves from the attacks of the 
brutal and the lawless, and is the only practical book published on 
this subject. Its contents are as follows: The Pistol as a Weapon of 
Defence.—The Carrying of Fire-Arms.—Different kinds of Pistols in 
Market; How to Choose a Pistol.—Ammunition, different kinds; 
Powder, Caps, Bullets, Copper Cartridges, etc.—Best form of Bullet.— 
How to Load.—Best Charge for Pistols.—How to regulate the 
Charge.—Care of the Pistol; how to Clean it.—How to Handle and 
Carry the Pistol.—How to Learn to Shoot.—Practical use of the 
Pistol; how to Protect yourself and howto Disable your antagonist. 


Lightning Rods. 

Plain Directions for the Construction and Erection of 
Lightning Rods. By John Phin, C. E., editor of “The 
l Young Scientist,” author of “Chemical History of the 
Six Days of the Creation,” etc. Second Edition, Em 
1 larged and Fully Illustrated. 

12 mo., Cloth, Gilt Title. * - - 50 centA 

This is a simple and practical little work, intended to convey just 
such information as will enable every property owner to decide 
whether or not his buildings arc thoroughly protected. It is not 
written in the interest of any patent or particular article of manu¬ 
facture, and by following its directions, any ordinarily skilful me¬ 
chanic can put up a rod that will afford perfect protection, and that 
will not infringe any patent. Every own^r of a house or barn ougb? 
tfO procure a copy. 




A New Book for Bee-Keepers. 

A Dictionary of Practical Apiculture, giving the correct mean¬ 
ing of nearly Five Hundred Terms, according to the usage of 
the best writers. Intended as a Guide to Uniformity of Ex¬ 
pression amongst Bee-Keepers. With Numerous Illustra¬ 
tions, Notes, and Practical Hints. By John Pliin, Author of 
“How to Use the Microscope,” etc. Editor of the “Young 
Scientist.” Price, Cloth, Gilt, 50 cts. 

This work gives not only the correct meaning of five hundred different 
words, specially used in bee-keeping, but an immense amount of valuable 
information under the different headings. The labor expended upon it has 
been very great, the definitions having been gathered from the mode in 
which the words aroused by our best writers on bee-keeping, and from the 
Imperial, Richardson's, Skeat’s, Webster’s, Worcester’s and other English 
Dictionaries. The technical information relating to matters connected with 
bee-keeping has been gathered from the Technical Dictionaries of Braude, 
Muspralt, Ure, Wagner, Watts, and others. Under the heads Bee, Comb, 
Glucose, Honey, Race., Species, Sugar, Wax and others, it brings together a 
large number of important facts and figures which are now scattered 
through our bee-literature, and through costly scientific works, and are not 
easily found when wanted. Here they can be referred to at once under the 
proper head. 


How to Become a Good Mechanic. 

Intended as a Practical Guide to Self-taught Men; telling 
What to Study; What Books to Use; How to Begin; What 
Difficulties will be Met; How to Overcome them. In a word, 
how to carry on such a Course of Self-instruction as will en¬ 
able the Young Mechanic to Bise from the Bench to some¬ 
thing higher. Paper,.15 cts. 

This is not a book of “goody-goody” advice, neither is it an advertise¬ 
ment of any special system, nor does it advocate any hobby. It gives plain, 
practical advice in regard to acquiring that knowledge which alone can 
enable a young man engaged in any profession or occupation connected 
with the industrial arts to attain a position higher than that of a mere 
workman. 


The Horse. 

A Treatise on the Horse and his Diseases. By J. B. Kendall, 
M.D. 76 Engravings. 'Paper,.20 cts. 

A Treatise giving an index of diseases, and the symptoms; cause and 
treatment of each, a table giving all the principal drugs used for the horse, 
with the ordinary dose, effects and antidote when a poison; a table with an 
engraving of the horse’s teeth at different ages, with rules for telling the 
age of the horse; a valuable collection of recipes, and much valuable in¬ 
formation, i> 




FOURTH EDITION. Greatly Enlarged, with over 80 illustrations in the Text 
and 6 full page Engravings, printed on Heavy Tint Paper, i Vol. 1-2mo., 240 
pages. Neatly Bound in Cloth, Gilt Title. Price % t.oo. 

HOW TO USE THE MICROSCOPE. 

A SIMPLE AND PRACTICAL BOOK, INTENDED FOR BEGINNERS. 

By JOHN PHIN, 

Editor of “ The American Journal of Microscopy." 


CONDENSED TABLE OF CONTENTS. 

The Microscope.— What it Is; What it Does; Different Kinds of Microscopes; 
Principles of its Construction; Names of the Different Parts. 

Simple Microscopes. —Hand Magnifiers; Doublets; Power of Two or More 
Lenses When Used Together; Stanhope Lens; Coddington Lens; Achromatic 
Doublets and Triplets ; Twenty-five Cent Microscopes—and How to Make Them ; 
Penny Microscopes, to Show Eels in Paste and Vinegar. 

Dissecting Microscopes. —Essentials of a Good Dissecting Microscope. 

Compound Microscopes. —Cheap Foreign Stands; The Ross Model; The Jackson 
Model; The Continental Model; The New American Model; Cheap American 
Stands; The Binocular Microscope; The Binocular Eye-piece; The Inverted Micro¬ 
scope; Lithological Microscopes; The Aquarium Microscope; Microscopes for 
Special Purposes; “Class” Microscopes. 

Objectives. —Defects of Common Lenses; Spherical Aberration; Chromatic do.; 
Corrected Objectives; Defining Power; Achromatism; Aberration r i Form; Flatness 
of Field; Angular Aperture; Penetrating Power : Working Distan-e; Immersion and 
“Homogeneous” Lenses; Duplex Fronts; French Triplets, etc., etc. 

Testing Objectives. —General Rules; Accepted Standards—Diatoms, Ruled 
Lines, Artificial Star; Podura; Nobert’s Lines; Moller’s Probe Platte, etc., etc. 

Selection of a Microscope —Must be Adapted to Requirements and Skill of 
User; Microscopes for Botany; For Physicians: For Students. 

Accessory Apparatus. —Stage Forceps; Forceps Carrier; Plain Slides; Concave 
Slides; Watch-Glass Holder; Animalcule Cage; Zoophyte Trough; The Weber Slide; 
The Cell-Trough; The Compressorium ; Gravity Compressorium; Growing Slides; 
Frog Plate; Table; Double Nose-piece. 

Illumination. —Sun-Light; Artificial Light—Candles, Gas, Lamps, etc., etc. 

Illumination of Opaque Objects.— Bulls-Eye Condenser; Side Reflector; The 
Lieberkuhn; The Parabolic Reflector; Vertical Illuminators. 

Illumination of Transparent Objects.— Direct and Reflected Light; Axial or 
Central Ligh ; Oblique Light; The Achromatic Condenser; The Webster Condenser, 
and How to Use it; Wenham’s Reflex Illuminator, and How to Use it; TheWenham 
Prism; The “Half-Button;” The Woodward Illuminator; Tolies’ Illuminating 
Traverse Lens; The Spot Lens; The Parabolic Illuminator; Polarized Light. 

How to Use the Microscope.— General Rules; Hints to Beginners. 

How to Use Objecpives of Large Aperture.— Collar-Correction, etc. 

Care of the Microscope.— Should be Kept Covered ; Care of Objectives ; Pre- 
cautionsto.be Used when Corrosive Vapors and Liquids are Employed; To Protect 
th Objectives from Vapors which Corrode Glass; Cleaning the Objectives; Cleaning 
th Brass Work. 

Collecting Objects.— Where to Find Objects; What to Look for; How to Capture 
Them. 

The Preparation and Examination of Objects.— Cutting Thin Sections of 
Sof Substances; Valentine’s Knife; Sections of Wood and Bone; Improved Section 
Cutter; Sections of Rock; Knives; Scissors; Needles; Dissecting Pans and Dishes; 
Dissecting Microscopes; Separation of Deposits from Liquids; Preparing Whole 
Insects; Feet, Eyes, Tongues, Wings, etc , of Insects; Use of Chemical Tests; Liquids 
for Moistening Objects; Refractive Powers of Different Liquids; Iod-Serum ; Artificial 
-od-Serum; Covers for Keeping Out Dust; Errors in Microscopic Observations. 

Preservative Processes. —General Principles; Preservative Media. 

Apparatus for Mounting Objects.— Slides; Covers; Cells; Turn-Tables, etc. 

Cements and Varnishes.— General Rules for Using. 

Mounting Objects.— Mounting Transparent Objects Dry ; in Balsam; in Liquid*; 
Whole Insects; How to Get Rid of Air-Bubbles; Mounting Opaque Objects. 

Finishing the Slides.— Cabinets; Maltwood Finder; Microscopical Fallacies, 



Section Cutting. 

A Practical Guide to the Preparation and Mounting oa 
S ections for the Microscope; Special Prominence being 
given to the Subject of Animal Sections By Sylvester 
JIarsh. Reprinted from tho London edition. With 
Illustrations. 12 mo., Cloth, Gilt Title. - 75 cents. 

This is undoubtedly the most thorough treatise extant upon section 
cutting in all its details. The American edition has been greatlj 
enlarged by valuable explanatory notes, and also by extended direc¬ 
tions, illustrated with engravings, for selecting and sharpening 
knives and razors. 

A Book for Beginners with the Microscope. 

Being an abridgment of “ Practical Hints on the Selection 
and Use of the Microscope.” ByJohnPhin. Fully illus¬ 
trated, and neatly and strongly bound in boards. 10 cts. 
This book was prepared for the use of those who, having no know¬ 
ledge of the use of the microscope, or, indeed, of any scientific appar¬ 
atus, desire simple and practical instruction in the best methods oi 
managing the instrument and preparing objects. 

How to Use the Microscope. 

“ Practical Hints on the Selection and Use of tho Micro- 
scrope.” Intended for Beginners. By John Phin, 
Editor of the “American Journal of Microscopy.” 
Fourth Edition. Greatly enlarged, with over 80 engrav¬ 
ings in the text, and 6 full-page engravings, printed on 
heavy tint paper. 12 mo., cloth, gilt title, - $ 1.00 


The Microscope. 

By Andrew Ross. Fully Illustrated. 12 mo., Cloth, 
Gilt Title. - - ... . 75 cents. 

This is the celebrated article contributed by Andrew Ross to the 
“Penny Cyclopaedia,” and quoted so frequently by writers on the 
Microscope. , Carpenter and Hogg, in the last editions of their works 
on the Microscope, and Brooke, in his treatise on Natural Philoso¬ 
phy, all refer to this article as the best source for full and clear 
information in regard to the principles upon which the modern 
achromatic Microscope is constructed. It should be in the library 
of every person to whom the Microscope is more than a toy. ft. y? 
VUitten in simnle language, free from abstruse technicalities, 






SUBSCRIPTION REDUCED TO $4.00, 


Forty-first Year of Republicationl 


THE 

London Lancet for 1885. 

A Monthly Journal of British and Foreign Medicine, Physiology, Surgery, 
Chemistry, Criticism, Literature and News. 

CONDUCTED BY 

JAMES G. WAISLEY, M.D., M.R.C.S. (Editor since 1855), and 
THOMAS H. WAKLEY, E.R.C.S. 

-*-•-*- 

jyTlic American Edition, as now published l>y 

tlic Industrial Publication Co., contains EVERY* 

TI11AG relating- to Medical Matters tliat appears 

in tlie original Condon edition. 

THE LANCET is the oldest and most Practical Medical Journal published in the 
English language, and is the national British organ of Science in its relations to the 
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